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STUDIES OF NATURE. 



STUDY VIII. 



flEPLIES TO THE OBJECTIONS AGAINST DIVINE PROTI. 
DENGE, AND THE HOPES OP A POTURB LIPE, POUNDED 
ON THE INCOMPREHENSIBLE NATURE OP QOJ>, AND 
THE MISERIES OP A PRESENT STATE. 

«« WHAT avaiJs it me/' some one will ask, <* that tyrants 
are punished, if I am to be tlieir victim 9 Can these com- 
pensations be the work of a God ? Great philosophers 
who have devoted their whole lives to the study of Nature 
have not discovered who was its author. Who ever saw 
God ? Who made God I But granting that a supreme in- 
telligence governs the universe, it has assuredly abandoned 
man to himself: his career is not marked out; it appears 
as if for him two deities existed, the one inviting him to 
pleasure, the other dooming him to privations; a God of 
Nature and a God of Religion. He knows not which of 
the two he ought to please; and, in attaching himself to 
either party, is ignorant whether he is worthy of love or 
of hatred. His virtue itself fills him with doubts and 
scruples ; it renders him miserable both internally and ex- 
ternally ; it involves him in perpetual warfare with him- 
self, and with the world, to the interests of which he sacri- 
fices himself. If he iachaste, the world calls him hnpotenti 
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2 STUDIES OF NATURE. 

f he is religious he is accounted a man of a weak mind; 
*.f he is benevolent to those around him, he is destitute of 
^ourage; if he devotes himself for the good of his country 
he is a fanatic ; if he is simple, he is duped ; if he is 
modest he i» supplanted ; he is every where deri^ed^ be- 
trayed, despised as well by the philosopher as by the 
devotee. On what foundation can he build the hope of 
reward for so many struggles f On a life to come. What 
certainty has he of its existence? Has he ever seen any 
one return from that unknown state? What is his soul ? 
Where was it a century ago ? Where, will it be one hun- 
dred years hence? It expands with the senses, and with 
them it expires. What becomes of it in sleep, or in le- 
thargy ? It is pride that persuades him that it is immortal : 
Nii^ur^ every where points out d<eath to him in his monu- 
ments, in bis tastses» in his love^ in his friendships ; igid 
every where man is obliged to dissemble this idea. To 
render his life less miserable, he is under the necessity of 
seeking diversion, that is, according to the literal signifi- 
cation of the word, he is obliged to turn away from the 
spectacle of woes which Nature presents to him on every 
side. To what labors has she not subjected his miserable 
life! The beasts are a thousand times more happy; provi- 
ded witli clothing, lodging, food by the hand of Nature, 
they resign themselves without solicitude to their passions, 
and they finish their career, without any presentiment of 
deaths without any dread of an hereafter. 

** If a god presides over their destiny, he must be inimi- 
cal to the happiness of mankind. Of what advantage is 
it to me that the earth is covered with vegetables, if I 
have not the shade of a single tree at my disposal ? What 
are to me the laws of harmony and of love which govern 
Nature, if I see around me only faithless objects, or if my 
fortune, my condition, my religion impose celibacy Upon 
me ? The general happiness diffused over the earth serves 
only to aggravate my individual wretchedness. What in- 
terest can I take in the wisdom of an order^ which reno- 
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riites all things, when, as a conseqaence of fbh same 
order, I feel myself sinking into everlasting annhihition t 
One single miserable being might arraign Providence, and 
Bay with Job, tlie Arabian ; * Wherefore is light given to 
him that is in misery, and life unto the bitter in soul f ' 
Alas ! the appearances of happiness have been unveiled 
to the view of man only to cut him off Arom all hope oi 
ever attaining it. If a Deity, intelligent and beneficent^ 
governs Nature, diabolical spirits tyrannize over the 
children of men.** 

I shall first reply to the pribci|ia! authorities by wltfch 
some of .these objections are supported. They are tit baft 
extracted fh)m a celebratied poet and a learned philosopher, 
from Lucretius and from Pliny. 

Lucretius has clothed iii V^fi^ beautifbl verses the philo- 
sophy of Empedocles and bf Eplcut'us. His iinagery is 
enchanting ; but his philos6(ftiy of atoms combining toge* 
ther by accident is so abitird, that wherever it appears it 
destroys the beauty of the |)Oetry. In confirmation of this 
opinion I refbr to the seiitimehts of his partisan* (hem^ 
selves. It speaks neither to the heaH taor to the under- 
standing. It is equally erroneous in its pHncipl^ and iti 
Its consequences. ^ To whom,*' it might hfe iM^ed, do 
these primary actions of which you construct tUti'el^meiit^ 
of Nature owe their eitistence ? Who communicated tc 
them their first movement? How could tliey iiiipart to 
the aggregation of a great number of l>odtes, a spirit of 
life, a sensibility, a will, which they themselves never 
possessed ? If you believe with Leibnitz that fheee 
monads, or unities, actually have perceptions peculiar to 
themselves, you give up the laws of chance, and are obliged 
to allow the elements of Nature an intelligence Which y^u 
refuse to her author.** Descartes has, indeed, subjected 
these impalpable principles^ and if I may so ^xpt^ss iti^- 
self, this metaphysical dust to the laws of an ingeniotiv 
Geometry; and after him, a multitude of ]|!>hiioiophers, 
seduced by tlie facility of constructing all sorts of systenia 
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with the flfuiie materials, have applied to them alternatelj* 
the laws of attraction, of fermentation, of chrystalUzation, 
in a word, of all the operations of chemistry, and of all the 
subtleties of log^c ; but the one with as little success as 
tlie other. We shall demonstrate in the succeeding 
article, when we treat of the weakness of human reason, 
that the method adopted in our schools of tracing objects 
to their first canses, is the perpetual source of the errors 
of our philosophy, physical as well as moraL Fundamen- 
tal truths resemble the stars, and our reason is like the 
graphometer. If, in this instrun^ent, which we employ 
for making observations, ever so slight an error has been 
made ; if at the point of departure we commit a mistake 
of the smallest angle imaginable, the error, at the extre* 
mity of the visual rays, becomes incalculable; 

There is something still more strange in the process of 
Lucretius. It is this, thajt in a work, in which he attempts 
to materialize the Deity, he sets out with deifying matter 
In this respect he has himself given way to a universal 
principle, which we shall endeavour to develop when we 
come to treat of the proofs of the Divinity from sentiment; 
namely, that it is impossible powerfully to interest mankind, 
in any way whatever, without presenting to them some of 
the attributes of the Deity. Before he attempts therefore^ 
to dazzle their- understandings as a philosopher, he begins ' 
with inflaming l^ir hearts as a poet. Here is part of his 
exordium. 



-Hominiim divumque voluptas. 



Alma Venus, coeli sabter labentia signa, 
Qa«B mare navigeram, quae terms frngiferentes 
Concelebras, per te qooniam genus omne auunantftm 
Coneipitnr, visitque exortam liimina soils; 
Te, Dea, te fngiiint«-<renti, te nubila coeli, 
Adventuque tuo tibi snaves Baedala tellus 
Submittit flores, tibi rident aequora ponti, 
Placatumqoe nitet diffuso Inmine caelum. 

8 USB quoniam remm aatnram' sola gubsrnas 
ec sine te, quidquam dias in lominis oras 
Exoritur, neque fit Ifttum, neque amabile quidquam. 



QuM ego de reram naturt pangere copor. 

Quo tfagU asterauni^ d» dlctb^ Diim, Imortmu 

Efficc at in terra fera monera militiai 
Per maria ac terras oiilnes sopita- c^tri^MStiit ; 
MAm iu 0ola poles tnuM|«ilU pa^ie jlHrajre . 
Moitales, qaoniam belli fera munera Mavors 
Artnipoteiis regit, iti gremiam qai ^pe tnumM ' 

Bejicit^ slerno devictas valnere ainoris. 

HtAA ta Diva too recabautem corpore tdncto 
Cirbanifasa super, smtves ex ore loQacUs . . ■ . 
Fande, petens placidam Romants, inclita, tiadems 
Nam I>e€|ii6 ih» agere h6c patriai teia p tt c im^o« . 
Possamits leqao anlmo. . 

0e Beruni N atnira, Hb. 1. 

I than «iidettf oat to give its %r^n o I can Ihe tticaiiiiig 
of these beautil^l veirMi; 

«* DeHght 6f DMA and of Godi, gentle Yenin^ who^ ela* 
vated abot^ the glisteniug luininariei of heaTen, imiUeflt 
over the sail-Bhadowed sea and the fmitbearing earth ; by 
thee tlie whole creatSon te called Ihto Hfls^ and to behold 
the light of day. At thy approach, O Goddea^ the winda 
are hushed, the clouds of heaven disperse; the Daedalian 
shore spreads beneath thee a carpet Of Odoriferous floweri^ 
the billotvs of ocean smile, and the serene sky diffuses a 
milder light. — ^As thou then reignest sole empress of Na- 
ture, as, without thee no creature can jrise into life, and 
nothiiig hapi^j^, tiOthinfg Amiable cah exist, deign to be my 
companion, w^iie i attempt to sing the rif^ut^ of things... 
Gite then, O €k>ddeSs, unfading grac^ to. Py strains. 
Gl^nt that Ae&nWhile the horrors of wsr incy cease over 
every laud and over every sea. , .Tbou alone canst dispense 
to mortals the bktting* Of peaoe^ nnree Mars^ allpowerful 
in arms, dir^ck^ts the fhdndets of war^ atid wounded by tWe 
ahafts of an eternal love, often reposes on thy . lOJ^ety 
bo0om.-«lQ those soft moments, of amorous dalliance iii^eat 
him to grant peace tb the Romlins i for h<m ckti the Muse 
be heard amidst the noise of civil discord ?** 

Lucretius indeed, is obliged to admits if> the seqiiel of 
hit work, that this beneficent goddess is chargei^b ^ik 
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the ruiQ of health, of fortune, of andentaBdiogt and sooner 
or later of reputation,, that. from the very lap of her plea-^ 
sures issues a something which embitters enjoyment, which 
torments and renders us miserable. The unfortunate poet 
himself fell a victim to it, for he was carried off in the 
flower of his age, either by his excesses, according to some, 
or by poison, administered in a love-potion by a woman, 
according to others^ He here ascribes to Venus the crea- 
tion of the world; he addresses prayers to her; he gives 
to her body the epithet of sacred; he invests her with a 
character of beneficence, justice, intelligence and power 
which belongs to God alone; m a word, the attributes are 
so exaeHy the same, that if you suppress the name of 
Venus, in the exordium of his poem, you may apply it 
almost entirely to divine wisdom. There are even points 
of msemblaace so striking between the above lines and the 
description given of it in the book of Ecclesiasticus, that 
I shall introduce the latter for the purpose of comparing 
thenk 



ECdLESIASTICUS, CHAP. XXIV. 



LaiHn Verntm. 
3, 4, 6. Effo ex ore Altissi- 
mi prodivTprimogemta ante 
omnem creaturam; ego feci 
in coeUs at .oriretor lumen 
indeficiens, et sicnt nebula 
texi omnem terram. Ego in 
altissimis habitavi, etthroniu 
mens in colmnoa nubis. 

6,7,13,9. Gynim ccefi cir- 
cnivi sola et profnndum abyss! 
penetravl; m.fluctibus am- 
bulayi, et in omul terra steti, 
et in omni populo ; et in cm- 
ni popido prrniatum habni. 
Et omnium .excellentium et 
humilium corda virtiite cal- 
cavi, et in his omnibiis re- 
'qaiem qufesivi, et in haeredi- 
. ifite domini morabor. 



Camnum EngUsh Version. 

8. I came out of the mouth 
of the Most High and covered 
the earth as a clond. 
: 4. I dwell in high places 
and my throne is in a cloudii 
pillar. 

5. I alone compessed the 
circuit of heaven, and walked 
in the bottom of the deep. 

6. In the waves of the sea 
and in all the earth, and in 
every people and nation I 
got a possession. 

7. With all these I sougfav* 
rest: and in whose inherit 
tance shall I abide ? 
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15. Qnasi cednu exaltata 
flttm in libano, et %uau cy- 
pressus in monte Sion. 

14. Quasi palma exaltata 
sum in Cades, et quasi plan- 
tatio rosae in Jericho. Quasi 
oU^a speciosa in cam)[>t8 et 
(luasi piataans exaltata snm 
joxta aquam in |>lateis. 

16. Ego quasi terebinthns 
extendi ramos meos et rami 
mei honoris et gratae« 

17. Ego cpiasi yitis frncti- 
ficaYi snayitatem odoris, • et 
flores mei froctus lionoris et 
honestatis. 

E^o mater polchrae dilec- 
tioms et timoru et agm'tionis I 
et sanctae spei* In ite |;raUa }| 
omnis vias et Teritatis,.inme 
onmis spes vitse et virtntis. • | 

19. Transilje ad.i^e omnes 
qui concupiscitis me, et ^' 
nerationibus meis implemmi. 

ao. Spiritas' enim mens su- 
per met dulce et haereditas 
mea super mel et farum. 



13. I was exalted like a €•• 
dar in libanas, and as a cy- 
press-tree upon the moun- 
tains of Herraon. 

14. I was exalted like a 
palm-tree in Ensaddi. and aa 
a rose-plant in jericlio, as a 
(air oliye-tree in a pleasant 
field and grew up as aptane* 
tree by the water. 

16. As the turpentine-tree 
I stretched out my bfMKheay 
and my branches are the 
branches of honor and grace. 

16. As the vine brought I 
forth pleasant savor, and my 
flowers are llie fruits of honov 
and riclies. 

18. I am the mother of fkh^ 
love and fear, and know* 
ledge and holy hope : I, 
therefore, being extemaL xmi 
given to all my children, 
whidt aiie named of him* 

19. Come unto me all ye 
that be desirous of ine and 
fill yoorselves with my fruits. 

20. For my memorial is 
sweeter than honey and mine 
inheritance than the honey- 
comb. 



** From the mouth of the Almighty I proceeded, the 
first-bom of every creature. I eaoaed a light which shall 
neter be extinguiflhed to appear in the heavens and cover- 
ed the whole earth as with a ibg; The higliest places are 
my habitation and my throue is in a column of clouds. I 
alone have traversed the circumference of the heavens, 1 
have descended to the depth of the abyss; 1 have wsdked 
in the waves; I have dwelt on every shore, a»ong every 
people; and wherever I appear the nations &mn my; s:vtay^ 
By my power I have subdued the hearts of the high and 
of the low; I have sought repose among them,i but I will 
fix my abode only in the heritage of the Lord.....! towcr> 
aloft like a cedar on Mount LebanoDy and as tboicypriess 
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on the tDoantain of Siod. I am exalted aa the palnMieei 
of Kadesh, and as the rose plants aroand Jericho. I am 
beautiful as the oliye in the plains and majestic as the 
plane-tree in an open place by the fountain of water^^..! 
have extended my branches as the torpentine-tree and 
they are the branches of honor and of grace. I put forth 
as the yine a sweet-smelling savor, and my flowers produce 
the fruits of honor and of integrity. I am the parent of 
holy love» of fear, of knowledge and of sacred hope. In 
me alone is found an easy road and truths which delight; 
in me alone reposes all the expectation of life and of virtue. 
Come to me all ye who love me, and my innumerable pro* 
ductions shall fiH you with rapture; fer my spirit is sweeter 
than honey and my distribitftion of it is &r superior to 
that of the cells of the hoBeycomb.** 

This feeble translation is after a Latin prose version, 
itself a translation from the Greek and that from the 
Hebrew. It may therefore justly be presumed that it has 
lost, at least a portion of the beatities of the origtAal. But 
such as it is, it still possesses chamui and a subfimity of 
imagery superior to the verses of Lucretius^ who seems to 
have borrowed from this (Missage his principal beauties. 
And here I shall dismiss thu poet; the exordium of whose 
performance is a complete rdutation of the system it was 
intended to establish. 

FUny takes a course d&rectly opposite.. At the very 
beginning of his natural history he says^ there is no God^ 
and he labours throughout the whole of bis work to prove 
the existence of a Deity. His authority must be of con- 
siderable weight; because it is not Aat of a poet, to whom 
every opinion is indifferent, provided h^ can produce 
grand pictuies ; nor thi^ of a sectary, determined to sup- 
port a party, in oppesitioB to the testimony of his conscience y 
nor, finally, that of a flatterer* paying his court to wickedf 
princes. Pliny wrote under tlie virtuous Titus, aiid to that 
prince he has dedicated his work. He carries to such a 
iieight fads love of truth and bis contempt of the glory of 
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the age in which he lived, as to reprobate tlie victoriei of 
Caesar in Rome, and in an addroM to a Roaaan emperor. 
He 18 replete with humanity and virtue. Somctiinet be 
condemns the cruelty of masters towards their slavei* tbe 
luxury of the s^reat and even tlie diw o ltt t e condoct of 
several of the enipresses : at otbera he prboonnces a pane* 
gy ric on the virtuous, and exalts, even above tlie inventon 
of arts, those who '^Ustingnished themielves by their con- 
tinence, their modesty and their piety. His woric besides 
abounds wifli illumination. It is a real £aeyclop»dia» 
containing, as it ought, the history of tbe knowledge and 
of the errors of his time. The latter, are sometimes mi- 
puted to him very unjustly, for he frequently introduces 
merely for the pnrpobe of refuting them. But he has 
been calumniated by physicians and apothecaries, tbougli 
tfaey have extracted from him most of their preacriptioos, 
because he finds fault with their conjectural art and their 
systematic spirit . He abounds, besides, in an uncommon 
degree of information, profound ideas, and curious tiadi- 
tions ; and, what renders his work invaluable^ his expres-> 
•ions are uniformly picturesque. With so much taste, 
judgment and knowledge, Pliny is an atheist Nature, 
from whose bosom he derived all his intelligence, may 
address him in the words of Caesar to Brutus : *' And thou 
too my son !** 

1 love and esteem Pliny ; and if I may venture to ex- 
press my opinion, in justification of his immortal work, I 
think it has been Msified in the paisage where he is made 
to reason as an atheist All his commentators i^^ree that 
no writer has been so ill used by transcribers as he ; for 
we find copies of his natural history in which there are 
whole chapters entirely different See^ among others* 
what Mathiole says on the subject in his commentaries on 
Dioscorides. T shall here observe that the works of the 
ancients have pamed to us through more than one unfaith- 
ful language ; and what is still worse, through more than 
one suspicious hand. They have met with the nite of 



10 STUDIES OF NATURB. 

their mooaineali^ ^iBtoog which their tcmptei have been 
the most degraded; their books berc^ in like manner, been 
mntilated in pmiij^tj hortile or fiivorable Id rdigion. This 
may be seen by Cicero's treatiM Oi» tkgNmimnmfike Offdt, 
in which the objectioos against Pknwidence are suppressed. 
Montaigne npbiaids the first Christians fiM- having suppres- 
sed part of the works of Coraelins Tacitos^ on account of 
foar or fkwe articles contrary to onr creed, ** though,** he 
aiJUb, ** htt relation, the emperor Tacitu% had by express 
decrees foiniiAed all the Ubraries in the worid with co- 
pies of them.'** In our own day% do we not see how 
each party destroys the reputation and the apinions of the 
party which opposes Itf Mankind, between rel^;ion and 
philosophy, are in the same situation as the man in the 
fid>ie^ between two wives of different ages. Each took a 
Ikncy to trim hb locks her own way; the younger carefnUy 
picked out all the grey hain^ whidi shn did not like ; the 
elder, for a contrary reason, RBMived all the black: the 
consequence was ihey completdy stripped his head. No- 
diing can be a s tronge r demonstration of this ancient iafi« 
delity of the two parties than what we read in the 
history of Flavins Josephus, cotemponry with Pliny. He 
is made to say, in as many worda^ that the Mesriah was 
bom, and he continues his narrative without mentioning 
this wonderftal event in the whole course of his long hiB« 
tory. How can it be supposed that Josqpbus, who fre- 
quently dwelb 00 circmnstandBs somidule and unimportant, 
should not have alinded a. tiioataafld thves to a birth so 
interesting to his nation^ sido^ its deatiifies were involved 
in it, and even the deatru^tlon of Jerusalem was only one 
of the consequences of the death of Christ? He, on the 
contrary, perverts the ineaning of the prophecies which 
announced him, and applied then! to Vespasian and Titus; 
for he, Kke the other Jews cx|^ected a tricnnphant Messish. 
Besides, If Josephus had bdieVed in Christ, would he no^ 

• B6Miy«» Wbk t. tfbap. Id. 
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lii^re eoribmoed the cbriitian religioaf For a mmHar ie«on 
ii it credible that Pliay should ooHneace hit naliml iii^ 
tory with WBerting th«t t^te ia no God» and afterw udi 
exfmtiate ita every page^ on the:iiiteUigeiioe, the beoedceooi^ 
the providence, the majeily ^ Nttore* on the premigm mi 
omens sent by theOods; and even on the mfraidcs dhineW 
operated by ttKans of dreamt 

We are likewise told of certain sat age tribes who are 
atbeists, and every corner of the g^obe has been exidored 
ia search of ftiem. But obseiire trtbea are no more to 
be taken as examples for the whole hmnaB raoa^ thaa 
obscure faaiilies among ourselves can be proposed as mo^ 
dels to tih^ Watipu; especially when the ot^ect ia, to 
support^ by authorities, an opinion, necessarily subversive 
of all socie^. These aasertiona are, besides, fkke : I have 
read the works of those voyagers from which they are 
extracted, Xbey acknowle^ that they bad but a tnm* 
sient view of tiiose people, and thai they were igoomnt of 
their language They concluded that, they had ho Fel»- 
gion, bec2lmie they saw no temples among them, as if soy 
other temple were necessary toth^ belief in God, than the 
teo^pl,e of 'Nattifet These same traveUeni likewise coatra- 
diclthenMclves, ioe they relate that thesis people^ destitute 
of religion,^ s^Jtute fife new and full moon, by prostrating 
themselves off the earth or by rabiag their hands towards 
heaven; that they pay respect to the memory of thetr 
ancestors and place food upon Iheir tombs. . The iimiioih 
tality of the soui ia whatever manner It is admitted necesk 
sarily supposes the existence of a God. 

But a the first of all truths stood in need of the testioKmy 
of men, we ijaight collect that of the whole human race, 
from geniuses tiiemost exalted to people tlie most ignorant. 
This unaalmpus testimony is of ttie greatest weij^ht, for no 
such tfainjt eiin etist i]^on earth aa a universal error. , 

Hear what the wise Socrates said to Eutjhydemiis, Ivho 
was endeavoiDfio^ to convince himself of the existence of 
the Gods: , 
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** You must be satisfied that I told you the trath, when 
I asserted the existence of Gods^ and that van is an object 
of their peculiar care; but expect not that they will pre^ 
sent themselves to your eyes; content youmelf with behold- 
ing their works and with adoring them, and believe that 
it is in this manner they manifest themselves to mortals. 
For among all these Gods who are so liberal to us, not 
one renders himself visible to dispense his own bounty; 
and the great God himself who created the universe, and 
who upholds that vast fiibric, all the parts of which are 
perfect in beauty and in goodness; he, who pievents them 
from growing old with time and causes them to subsist in 
immortal vigor,* he to whose will they yield implicit obe- 

• Socrates had made Nature his particalar study, and though his 
/idgment, respecting the daration and preservalion of her works is 
contrary to that of onr philosophy, -which considers the giohe of the 
earth, in particular, as in a state of progressive destroctioo, it per- 
fectly coincides with that of the holv scriptures which positively 
assure us that C^od upholds it, and with onr own exnerien€« on the 
■abject, as I have already shewn. We should not despise the phy- 
sical knowledge of the ancients excepting in as Ikr as ft was purely 
systematical. We ought to recollect that they had made most of the 
discoveries, of which the moderns so highly boast. The Tuscan i>hi- 
losophei-s understood the art of coivjurfng lightning. The good king 
Numa made experiments on this subject. !nillus Hostilins was desi- 
rous to imitate nim, but he fell a victim in the attempt, to his igno- 
rance of the manner of conducting the experiment. (Ooniult Plutarch) 
Philolaos, the Pythagorean, asserted, long before Copernicus, that 
tiie sun was the centre of the universe; and before Christopher 
Columbtis, that the earth was composed of two continents, that on 
which we are placed and another opposite to it. Several philoso- 
phers of antiquity maintained that comets were stars whien had a 
regular course. Pliny himself says that they SU move towards the 
north, which u generally true. Less than two centuries ago, it was, 
however, believed in Enrope, that they were flres, kindled in the 
middle region of the air. It was still generally imagined at tliat 
time, that the sea furnished the waters of fountains and of rivers, 
by filtering through the earth, through the scriptnres, in^ hundred 
passages, declare that by the rains their sources are supplied. Of 
this we are now convinced by scientific observations on the evapo- 
ration of the sea. The monuments of architecture, sculpture, poeUy, 
tragedy and history, transmitted to us by the ancients will ever serve 
as models to us. We are besides indebted to them for the invention 
of all the other arts, and it is fair to presume that those arts had as 
much superiority over ours as their liberal arts. As to the natural 
sciences, they have not left us any object of comparison ; and the 
priests who made them their narticnUur study carefully concealed 
the knowledge of them from tne people. It is impossible to doubt 
that they possessed on this subject much more information than we. 
Consult the observations of the judicious Sir William Temple, on tbs 
magic of the ancient Egyptians. 
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dience, and that with a promptitude which sarpaMei oar 
imagxjiatiou; he, I say, is sufficieatly visible in all thoae 
wonders of which he is the author. But our eyes vainly 
endeavour to penetrate to his throne, to contemplate him 
in his mighty operations; there he must be for ever invi* 
sible. Consider, for a moment that the sun, who seems 
to be exposed to the vi^w of all, permits none to behold 
him steadily; and if any man has the rashness to attempt 
it, he is punished for his presumption with sudden blind- 
ness. Nay more ; all the instruments employed by the 
Gods are invisible. The lightning issues from on high ; 
it destroys every thing it meets : but you cannot see it fall; 
you cannot see it strike ; you cannot see it return. The 
winds are invisible, though we behold the ravages they 
every day commit, and instantly feel their influence wheu 
they begin to blow. If there be any thing in man which 
partakes of the divine nature, it is his souL There can 
be no doubt that it is this that directs, that governs him; 
nevertheless it cannot be seen. Learn therefore, from all 
this not to despise invisible things: learn to acknowledge 
their power in their effects, and to honor the Deity."* 

Newton, who made such profound researches into the 
laws of Nature, never pronounced the name of God with- 
out taking off his hat and testifying the most devout respect. 
He loved to recal the sublime idea of the Deity, even in 
the midst of his pleasures, and he considered it as the na- 
tural bond of union among nations. Cornelius le Bruyn, 
the Dutch painter, relates, that '* dining one day at his 
table, with several other foreigners, Newton proposed a 
health to the inhabitants of every region of the globe who 
believe in God." This was drinking to the health of the whole 
human race. It is possible that so many nations, of such 
different manners and languages, and in some instances of 
an intelligence so contracted, should believe in God, if that 
belief were the result of some tradition or profound meta- 

* Xenophon's Memorabilia, book 4. 
VOL. 11. C 
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physical dvscussnni? It is product by. the mere spectMsle 
of Nature. A poor Arab of the desert, ignorant as most 
of his countryman are, betng one day asked how he v^sas 
assured that thete Was a^tirod, replied - *' In the same iftan- 
ner as I know by the j^nts'ef f«^t hi the ftand, Aether a 
man or a beast passed that way.**t 

It is impossible fbrman, ito ^e have already observed, 
to imagine any form, or to produce any idea, of' which tlie 
model does not exist in Natu^. His reason is developed 
only on the reasons of Nature. A God must therefore 
exist, were it only fof this, tibat man has an idea of liim. 
But if we consider that every thirig necessary to wan eidsits 
with admirable adaptioils to his wants, how much stronger 
are the reasons in favor of the existence of 6od, of liilti 
who is the universal bofid which unites all the societlbft of 
the human race f 

But I wish to khow, how those, who doubt bis etUtextce 
on a survey of the works of Nature, woiild wish to lie as- 
sured of it. Do they wish him to appear under a hdriifttli 
form, and to assume the figure of an old man, as he is 
painted in our churches? They wotild say: '* That is a 
man." Were he to clbthte himself in sofhe unknbVihi and 
celestial form how could ^ isut)p6rt the sight of it Itf a 
human body ? The full and ii A veiled display even of a Sin- 
gle one of his works on earth 'would be sufficient to'tle- 
range our feeble organs. If the earth, for example, titles 
round its axis, as we are told, #hat man eould b^dd'its 
liioiibu froin any given fioint of the heavens i^ithout ti^te- 
blihg ; for he Would ^ rivers, scias and kingdoms Whtrlllig 
beneath him WltH'a velocity a)mt»t thrice as great as that 
of a ciannon ball. ' l^t eVen this rapidity of its diutnlal ro- 
tation is nothing,' for' the rate at which it described Its 
annual circle, and 'carries us round the sun is sixty-five 
times greater than that Of a cannon-ball. Were it pbteibie 
for tis only to sM tfitough 6ttr owii skin the meefaaniatai of 

t Travels in Arabia by M. d' Arrieux. 



STUDIES OF NATURE. 16 

uttr bodies we shovld be overwheliQed with terror. Dnrft 
we make a single movemeDt if. we beheld our blood circu- 
latiug, our nerves pulling, our lungs blowing, our hnmors 
filtering, and all the. incomprehensible assemblage of fibres* 
tubes, pumps* liquids and pivots which sustaiu m life at 
ouoe so frail. and. so ambitious? 

Could we wish* on the contrary, that God woiild.nMni« 
fest himself in a manner adapted to his nature by the 
direct communication of bis intelligence, and without any 
intermediate mean between that and usi 

Archimedes who was susceptible of such inteiise appli* 
catioa.as not to be disturbed in his meditations by the 
sacking of Syracuse, in which he perished, went idmost 
distracted in consequence of the perceptioD of a geoqiie* 
trical U'uth whiph suddenly presented itself to hb mind; 
He WHS. meditating, while bathing, on the method of di*- 
covering the quantity of alloy which a diadioneiA goldsmith 
had mixed in Ui^ golden crown of King Uiero; and hartaj^ 
fquud it, from the analogy of the df^rent weiglit of his 
body when in the water and- out of it, he rushed out of the 
b4th, naked as he was, and ran through the streets of Syr&* 
cuse» crying^ like a madman, f I have found it! I have 
found itr 

WJieii some striking truth, or some affecting sentiment 
Htrpriees aii audience at a theatre, you see some melted 
into tears, others almost thoaked and deprived of the 
power o£ respvration, others, benide themselves, dappin^ 
their hands and stamping with their feet, women feintiiog 
sway in the boxes. Were these violent agitations of the 
soul to Qonttnue onlsra ibw minutes, those who experineoe 
them would lose their reason and perhaps their lires. 
What then would be the. consequence, if the source of all 
truth and of all sensation were to communicate with us in 
ft mortal body? He veils his intelligence from at under 
material fi)rms and he inspires us with confidence relative 
to the movements of mfitter, by the sentiment of his intelf 
ligence. If he sometimes communicates himself to us in a 

c2 
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more intimate manner, it is not through the channel of our 
presumptuous sciences, but through that of our virtues. 
He manifests himself to the simple, and hides his face from 
the proud. "But," it is asked, "who made God? why 
should there be a God?" Ought I to doubt his existence, 
because I am incapable of conceiving his origin? The 
same reason would lead us to conclude that no such thing 
as man exists; for who made man? Why should there 
be men? Why am I in the world in the present century? 
Why was I not born in some of the preceding ages? Why 
shi^ll I not be here in those that are to come? The existence 
of God is at all times necessary, and that of men is only 
contingent. Man is the only being whose existence 
appears superfluous in the order established by Nature on 
the earth. Many islands, affording the most enchanting 
abodes, from the disposition of the valleys, the waters, the 
forests and the animals, have been found uninhabited. 
Man alone deranges the plan of Nature; he diverts the 
course of fountains, he excavates the bowels of hills, he 
sets fire to forests, he massacres every thing that breathes; 
he every where degrades the earth, which could do very 
well without him. The harmony of this globe would be 
partially, perhaps entirely destroyed, were only the small*^ 
est genus of plants to be swept from its surface; for its 
destruction wquld leave a certain space of ground destitute 
of verdure, and the species of insect which found subsis- 
tence upon it without food. The annihilation of the 
insect would involve the destruction of the species of birds, 
which feed their young with it; and so on to infinity. 
The total ruin of the vegetable and animal kingdoms might 
arise from the destruction of a moss, as we may see that 
of an edifice begun by a crevice. But if the human race 
did not exist, we cannot suppose that any thing would be 
deranged; every stream, every plant, every animal woulu 
still be in its place. Philosophers indolent and haughty, 
who presume to enquire of Nature, why there should be a 
Crod, wherefore do you not rather demand why there 
should be men? 



STUWBS op NAWW. V 

AH blK If 0f kl spea^ fi iMr author* JlfC pl^ip too 
^leiMi.v« fpr tfi^ f^^ ^ ^in|)|9usf^ i^id t^ i^piciQiM^ vauli 

imioen«ity; Om ffuittt^mmi^ fffom ^ ffi^cbe«» jviUiiu 
tbf» wwrb of my Mfiwfc rtte^ nw j^fideDce; the ffiic^ Qf 
the tempest proclaims his power; the coostaot revolution 
^ .1^0 aenfoos (l^i^fp ilia ivifd^fp. Tl^ varioMs waya in 
whi^fo hia l>«ifil^y ptir9ipjd«% ip ewy ^imate, for the wiii^ta 
pf ffU hia pr$i|Mipa» Ih^ paaj^a^^ ppr^ of the forest, the 
lovely yerdiii^ pf .tb^i^eMjow, tfyf grpMRtng rf^? plwii. 
the perftiipe mi en^pel js^ tho ^fH^§f§t .ai| iqft^ multi-> 
tude of hannpf^jea Mnffvrn ^ii4 )iak9G^p» apt .magDifice|4t 
laiigniige$» wiwoh ppisM^ of km to 9)) i^iqm .ia a thouMod 
and a ihouaaud difl^renl ^i^l^tp. 

The v^y order of M«iitMre is wp^fiufpiNi. Cod ia the 
only being w.boi|i diaof^^ i^Yf^ikiea a^^d whom our weak- 
ness anaouDces. To acquire a knowledge of his attributea 
ooihjng more is ueoeapiary .than a sense of ourim|ijeif«^t>pns. 
O! how anblime ia thf|t prayer/ ^ li^l^al to tbie human 
heart; and whjicih h stiJ] ip u^yunpuig people whom we 
denomioi^teaaFages: ''Q^tfir^MJil Jig^ye pi|y on me» t>eqii]ae 
1 am transiloryi Q infinitei fxatvfiff f, am but an atom; 

almighty! because I pm jivft^.; Q source ofHfe! be- 
cause I am drawing near Ito tim gl^ve j ^ thou who seest 
all things! because I am m darl^ness; O all-bounteoual 
because I am poor; O aH^au^cieut .becaiMe I am nothing!** 

Man lias conferred noting pa .himsql^ he hfia received 
all. "ile whf> planted .the ear, shajl he 1^ bearl He 
who /brmed the eye, shaU he not seet? ^e who teacheth 

f This prayer is to be found in ^e 44Ui ohApter of Fliu^oart'a Hi$- 
tcry qJT the Island of Madagascar, enedknbtff «d it it tra€ with many 
'ctifcUmlocutions, but coov«ytng the meaiiiiig which I hare gifea to 
iU It is iiot a Mtt,l« snrprising that Negroes sUovld have discovered 
kll the attributes 6f the Deity iii the imperfeetions ofinan. It it with 
reason tiiat ttie divine wisdom said of itself that it rested on all na- 
tions I " In every l^nd, amoujs every people I fix^d my station, and 
obtained tfafer chief' place among the nations.* Bccies. ehof. xxiv. 

1 thii>JL it probable, however, ^bat ihis prayer is of Arabic angin, and 

appertains to the religion of Mohammed, mtrodnced by that people 
into the island of Madagascar. ' 

c3 
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man knowledge shall he not knowf ' I shoold think that 
1 was doing injustice to the nnderatanding of the reader, 
and should derange the plan of my work were I still fiup> 
ther to enlaige here on the proofii of the existence of God. 
It remains for me to reply to the objection against hb 
goodness. 

There mnst be, we are told, a God of Nature and a 
God of Religion, since they have laws which are contra- 
dictory. This is just as if we were to assert that there is 
one God of metals, another of plants and a tiiird of animals, 
becaose each of these classes has laws peculiar to itself. 
In all the kingdoms of Nature, the genera and species 
have again other appropriate laws which are sometimes in 
opposition to each other; but these different laws consti- 
tute the happiness of each species in particular , and they 
all concur in the most admirable manner in the general 
felicity. 

The laws tliat govern man are derived from the same 
plan of wisdom which has contrived the universe. Man 
is not a being of a simple nature. Virtue, which is the 
great object of his existence on earth, is an effort whi( h 
he makes against himself, for the good of mankind, in the 
view of pleasing God alone. It proposes to him, on the 
one hand, the divine wisdom as a model, and points out 
on the other, the unerring way to his own happiness. 
Study Nature, and you will perceive that nothing can be 
better adapted to the felicity of man, and that Virtue car- 
ries her reward with her, even in this world. A man*s 
continence and temperance secure his health ; contempt of 
riches and glory secures his repose; and confidence in 
God secures his fortitude. What can be more suitable for 
a creature so insignificant than modesty and humility ! 
Whatever may be the revolutions of life, he has no fear of 
falling when he has taken his seat on the lowest step. 

When we behold the abundance and the honors enjoy- 
ed by some bad men, let us not complain that God has 
made an unjust distribution of his gifts. Whatever on 
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earth is the most useful, the most beautiful and tfacbert 
n its kind is within the reach of every man.' Obacnrity 
IS better than glory, and virtue than talents. Suu-sbioe, a 
little field, a wife and children, are sufficient to afford a 
constant succession of pleasures. Must he likewise have 
luxuries? — a flower presents him colors more lovely than 
the pearl brought from the abysses of the ocean, and the 
blazing coal on his hearth diffuses a brighter lustre, and is 
undeniably more useful than the famous diamond glittering 
on the head of the Great Mogul. 

After all, what did God owe to every man? The water 
of the spring, a few fruits, wool for clothing, as much land 
as he can cultivate with his own hands. So much for the 
wants of his body. As to those of his soul, it is sufficient 
for him to possess in childhood the love of his parents; in 
maturity the affection of his wife; in old age the gratitude 
of his children; in every period the goodwill of his neigh- 
bors, whose number is limited to four or ^ve by the extent 
and form of his domain; a knowledge of so much of tfa^ 
globe as he can traverse in half a day, so that he may get 
home to his own bed at night, or at most of that portion 
which is bounded by his horizon; a sense of a Providence, 
which Nature bestows on all men, and which will spring 
'<ip in his heart as well after he has made the circuit of hib 
field, as after having circumnavigated the globe. 

With these blessings and with this knowledge he ought 
to be content : all that he desires l>eyond them is above 
his wants and inconsistent with the distributions of Nature. 
He cannot acquire a superfluity but with the sacrifice of 
some necessary, public consideration, but by the loss of 
domestic happiness, and profound learning but by that of 
his repose. But those honors, those dependents, that wealth 
and that submission which so many seek to obtain are 
coveted unjustly, and are to be procured only by plunder- 
ing and enslaving their fellow-citizens. The acquisition 
of them is attended with incredible labor and exertion, 
their possession with anxiety and their loss with regret 
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By these pr^ended hltmag^ health, r^^soa and conscience 
are rtun^l and corrupted* They are as fatal to empires 
as to ftmilies ; it was oeither by labor^ upr by indigence 
nor by wars that th« Roouhi empifQ was overturned* but 
by the pleasures» the limMry and the knowledge of the 
whole world. 

The virtuous, indeed, are #oiiie^iiiea destitute not only 
of the blessings of society ; ImX of those of Nature, Tq 
this I reply that their miafprtuoe is frequently converted 
into an advantage. When persecuted by the world, tliey 
are coiyunonly impelled to engs^ in some illustrious caieer, 
Affliction affords scope f^r great talents, or at least for 
great virtues, which arf infinitely preferable. ** It is not 
in your power," says Marcus Anrelius, "to be a naturalist 
fL poet, an orator, a matbenMitician, iMit you may, if you 
please, be a virtuous man, wbicjti is better than all.** I 
have besides reouirk^ th^ do tyranoy ^tarts up, of any 
kind whatever, either in f^, or iu op^ipp^ but a rival in- 
stantly rises in opposition to counterbalance it, so thai 
virtue is protected by the very efibrts which vice makes 
for its destruction. The gopd man it is true, frequently 
suffers ; but if Providence cam^ to hi^ relief as soon as he 
needed it. Providence wQi4d be at his disposal: man would 
then have the command of Gpd. In this case he would 
have no merit ; but it seldom happens that the virtuous 
man does not sooner pr later behold the downfall of his 
tyrants. Supposing the worst that can hi^pen, that he 
becomes their victim, the period of all his misery is death. 
God owes mau nolhingt He called jus from nothing ; by 
again reducing us to potbiBg he r^tpres us to that from 
which we were taken ; we h^ve no cause whatever of 
complaint 

Perfect resignation tptli^.will of.God pu^ht under every 
circumstance to sooUi the Iju^airt : .^ut if the illusions of the 
world should rufl^ the miud> l^t me suggest an argument 
capable of restoring its tr^fiquilljty. When any thing in 
the order pf Nature distujrbs vis and wouldes^cite a mistrust 
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of its author, let us suppose an order contrary to that 
Mrliich galls ua ; we shall find this new hypothesis leading 
to a multitude of consequences, that would involve much 
greater evils than those of which we complain. We may 
employ a contrary method when we are seduced by some 
imaginary plan of human perfection. We need only to 
suppose its existence, and we shall behold innumerable 
absurd consequences springing out of it This two-fold 
method, frequently employed by Socrates, rendered him 
victorious over all the sophists of his time, and may enable 
us to confute those of the age in which we live. It is at 
the same time a rsnnpart which protects our feeble reason, 
an^ a battery which destroys all human opinion. To 
justify the order of Nature, it is sufficient to deviate from 
it ; to refute all human systems nothing more is necessary 
than to admit them. 

Men, for instance, complain of death, but were they not 
to die, what would become of their posterity f Long ere 
now, there would have been no room for the earth. Death 
is. therefore, a benefit Men murmur at the neoessify of 
labor, but were they not to labor, how would they spend 
Iheir time ? Those who are reputed happy, who have 
nothing to do, know not how to employ it. Labor, is, 
therefore, a benefit Men envy beasts the instincts by 
which they are guided ; but if like them, they knew from 
their birth all they are to know, what should they do in 
the world ? They would pass through it without interest 
and without curiosity. Ignorance, is, therefore, a benefit 
The other ills of Nature are equally necessary. . Pain of 
t)ody and affliction of mind by which the career of life is 
crossed, are barriers placed there by the hand of Nature 
to prevent our deviating from her laws. But for pain, 
bodies would be broken to pieces at the slightest shock, 
but for chagrin, so frequently the companion of our en- 
joyments, the mind would be depraved by every appetite. 
Diseases are the efforts of the constitution to expel some 
noxious humor. Nature employs them not to destroy tba 
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body, bat to pteierve it They are invariably the come^ 
queoce of some infi-actioQ of ber laws either physical or 
laoval, and do other reooedy it frequently required, than to 
suffer her ta work in her own way. The regimea of ali- 
ments restores health, of body, and that of men tranquillity 
of mind. Whatever may be the opinions which disturb 
us in society, they almost always vanish in solitude. Sleep 
alone dispels our chagrin more gently and more infallibly 
than a book of morals. If our afflictions are permanent 
and of sHch a nature as to rob us of repose, we, may allevi- 
ate them by having recourse to God. This is the point 
to which all the paths of life convei^e. Prosperity invites 
US to approach him at ail seaaons, but v^e ar^ compelled. 
to it by adversity. It is the medium which. God employs 
to constrain us to flee for.cefuge to. him. alone. Without 
this voice which addresses itself to every one of uii^ we 
should soon forget him, especiiilly amid the bustle of cities, 
where so many fleetiog intenests. cliwh witb. those whicl^ 
are eternal, and where so many secondary Wtm. make uf 
forget the first 

As to the evila.of ssci^. ^ey, form no pan of the pla^ 
of -feature; but these, veryj evils demonstrate the es^ijstence 
of another order of tlnngst i^u. is it qatural tg imaging 
that the Being just and good, whi^^has difiposed every thing 
on the earth fbr the. happiness off mi^n* \riil permit him tq 
be deprived of it with impunity 9^ Wi^l; be dp nothing io^ 
behalf of the virtuous and unfortunate mm^.whpfe stM^y i^ 
has been to plesse hini, when he has loaded w^h blei^ipgfi 
so many mi^reant who abuse them.? Afiter tiavipg dis- 
played a gratuitous bounty, will he fail iq, ^x^cuj||i()\g neces^ 
sary justiue 9 

** But," we are told, ** every, thing di^ with us. We 
must beUeve our own experience; we. were no!thing before 
we were bom ; we diaU be nolhiog. wben we ^r^ df ^d*'" 
I adopt this ana^y ; bnt if I talta my point of ^oo^paji^ison 
from thf moment when i waanolhipg; anA.^h^n I first 
came into exirteuce, wdialf b9CQinfli.<^this ficgiinient 9 h 
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it not a positive proof much stronger than all the negative 
proofs in the ^orld f From the unknown past yen dra^ 
conclusions concerning an unknown future, fai order to 
perpetuate the nothingness of mau ; and I, for tny part, 
deduce my consequence from the present which 1 know, 
to the future which I do not know, to convince myself of 
a future existence. I presume on a future goodness mad 
*ustice, from the instances of goodness and justice whkh I 
now see diffused o?er the universe. 

Besides, if we have, in our pr^Knt irtate, nothing 
than the desire and the presentiment of a ftiture state, 
if no one ever returned to give us information concerning 
it, the reason is, because a more sensible proof is not con- 
sistent with the nature of our life on earth. The evidence 
on this point must involve the same difficiiltiea as that of 
the existence of God. Were we assured by some evident 
demonstration that a world to come exifsts for us, I am 
persuaded that all the pursuits of Hiis world wonld, from 
that instant be abandoned. This prospect of di vhie felicity 
would throw us, even here below into a lethargic nq>tare. 
I recollect that, on my return to France in a vessel which 
had been on a voyage to India, as soon as the vaiiors per- 
fectly distinguished the land of their native country, most 
of them became incapable of attending to the business of 
tiie ship. Some looked steadfastly at it, unable to take off 
their eyes ; others dressed themselves in their best clothes, 
as if they had been that moment going on shore; some 
talked to themselves and others wept. As we approached, 
the disorder of their niinds in(*reksed. As they -had been 
absent some vears, there was no end bf tlieir admiratien-of 
the verddre of the hills, of the foliage of the trees,' and evfcn 
the rocks on the 'stiore, covered with sea^'Weed andnbaies^ 
as if all these objects had b^en perfectly new to them. 
The chttrch-steepftea of tfie villages in which thfey ^ere 
born, which they disftinguiished iat a ditftaVice up the coan- 
try, and named one after the other, filled them with delight 
But when the vessel entered the port, and tliey beheld 
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tiKir fffiendi^ tiieir fiilbers, tbdr motbenb their wives and 
cbiklreii* streichiog out their arms towards them, weepiog 
aod catting them by their iiameB» it was impossible to keep 
a single man on board ; they all sprang on shore, and it 
became necessary, according to the custom of the port, to 
employ another set of mariners to work the ship into her 
moorings. 

What then, would be the case, were we indulged with 
an actual view of that celestial country, inhabited by those 
who were most dear to ua^ and who alone are worthy of 
our highest affection. All the laborious aod vain solici- 
tudes of this life would be at an end. The passage from 
one world to the other being in every nian*s power, the 
barrier would quickly be overleaped : but Nature has in- 
▼ofved it in olMcurity, and has planted doubt and terror 
to guard the pass. 

It would appear, say some, that the idea of the immor- 
tality of the soul could only have arisen from the speculation 
of men of genius, who^ contemplating the combination of 
the universe, and the connection which present scenes 
have with those which preceded them, have thence con 
eluded the existence of a necessary connection with fntu- 
nty : or, that this idea af immortality was introduced by legis- 
lators into polished societies, as a distant hope tending to con- 
sole mankind for their political injustice. But if this were 
the case, how could it have found its way in the midst of 
deserts into the head of the negro, the Caraib, the Patago- 
nian, the Tartar? How could it have been diffused alike 
in the islands of the South Sea, and in Lapland ; in the 
Toluptuous regions of Asia, and in the rude climes of North 
America, among the uatives of Paris and those of the New 
Hebrides ? How have so many nations, sqMirated by vast 
seas, so different in manners and in language, unanimously 
adopted one and the same opinion, while they frequently 
affect, from national animosity a deviation from the most 
trivial custom of their neighbors ? All of them believe in 
the immortality of the soul. Whence could they have 
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derived an opinion »o positively coDtradicted by tbeir daUy 
experience ? They lee their friendt die eyery day» but the 
day never comes when tliey behold l^ieip appear again, 
lu vain do they carry food to their tombf» in vain do tliey 
su9|H^nd, weeping from the ueigi«boriug Ueesy the objects 
which they hold most dear; neither these testinionics of 
inconsolable friendship^ nor the vows of conjugal ^Svciion, 
challenged by their afflicted mates, nor the cries of liieir 
children, bathing with their tears the turf which covers 
tlieir r^ics» are able to recal them from the land of spirits. 
What do those expect for themselves from another life who 
express all this unavailing regret? Tliere is no prospect 
so contrary to'.the interest of most men : for some, having 
lived by violence or by fraud, have reason to apprehend 
future punishments ; others having been oppressed in this 
world, are led to fear least the life to. come should be ruled 
by the same destiny as that which they must s^prtly leave. 
Can it be asserted that it is pride which ct^rishes this 
opinion in their bosoms? Is it pride that induces b 
wretched negro in our colonies to bang himself in th'^ 
hope of returning to his own country, where slavery must 
again await him? Other nations, as the natives of Ota< 
heite, confine the hope of this immortality to the renewal 
of a life precisely the same as tiiat which Uiey haye already 
led. Ah! the passions present to man different plans cf 
felicity : and the miseries of his existence and tlie illumi- 
nation of bis reason would long ago have destroyed Ih^ 
happiness, had not the hope of a future life been, in his 
bosom the result of a natural sentiment 

But why is man the only one of all animals subjected 
fo other evils besides tho^ of Nature? Why has he been 
abandoned to himself, since he is so liable to go astray ? 
'lie must be the victim of some malignant Being. 

It is the province of Religion to take us up where we 
are left' by philosophy. The nature of our evils discloses 
their ori^n. If man renders himself unhappy, itjs because 
he would himself be the arbiter of his felicity. Man is a 
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god in a state of exile. The reigD of Saturn* the golden 
age. Pandora*! box, from which iaraed every evil, while 
nothing but hope remained at the bottom, and a thousand 
allegories of a similar nature diffused over all the nations 
of the globe, attest tlie happiness and fall of the first ol 
men. 

Bat there is no occasion to have recourse to external 
testimonies ; we carry within ourselves the most unques- 
tionable evidence. The beauties of Nature attest the ex- 
istence of a €rod, and the miseries of man confirm the 
truths of religion. Not a single animal exists l>ut what is 
lodged, clothed, fed by the hand of Nature, without care 
and almost without labor. Man alone, froni his very birth, 
is overwhelmed with calamity. In the first place he i$ 
t>orn quite naked, Vnd with so little instinct, that if the 
mother who bore him - were not to rear him for several 
years, he would perish of hunger, of heat, or of cold. He 
knows nofthing, but from the experience of his parents. 
They are under the necessity of providing for him a lodg- 
ing, of making his clothes, and preparing his food at leaA 
for eight or ten years. Whatever praises may have been 
lavished on certain countries for their fecundity and the 
mildness of their climate, I know of none, in which sub- 
sistence of the simplest kind may be procured by mac 
without labor, or anxiety. In India he must have a roof 
to shelter him from the heat, the rain and insects ; he must 
cultivate rice, weed it, thresh it, shell it and dress it The 
banana, the most useful of all the vegetables of those re- 
gions, requires to be watered and surrounded with fences, 
to secure it at night from the attacks of wild beasts. Ma- 
gazines must likewise be constructed for the preservation 
of provisions, during the season^ when the earth produces 
nothing:. When man has thus collected around him all 
that is necessary to a life of tranquillity and comfort, am- 
bition,' jealousy, avarice, gluttony, tn<^ontinence, or languor 
lake possession of his heart. He ahnost always perish os 
tlie victim of his own pa^ions. To have sunk thus belou 
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the level of beasts mao must undoubtedly have attempted 
to raise himself to an equality with the Deity. 

Wretched mortals f seek your happiness in virtue, aud 
you will have no reasou to complain of Nature. Despise 
that vaiu knowledge, and those prejudices which have 
corrupted the earth aud which every age destroys in its 
turu. Love the laws which are eternal. Your destiny 
IS not abandoned to chance nor to malignant spirits. Cail 
to mind the times, the recollection of which is still fresh 
among all nations; tlie animals every where found the 
means of supporting life, man alone was destitute of food, 
of clothing, of instinct. Divine wisdom left him to hinj- 
self, in order to bring him back to God. She scattered 
her blessings over the whole earth, tliat, to collect them, 
he might explore every region, tliat he might uufold his 
reason by the inspection of her works, aud that he might 
become enamoured of her from a sense of her benefits. 
She placed between herself aud him innocent pleasures, 
enchanting discoveries, pure joys and endless hopes» to.lead 
him to herself, step by step by the path of knowledge: and 
of happiness. She placed on each side of his way fear, 
languor, remorse, pain, and all the ills of life, as barriers 
to prevent his deviating from it and losing himself. Thus 
a mother scatters friiit on the ground to teach her child to 
walk; she keeps at a little distance, she smiles, she holds 
out her arms ; but if he happens to fall, she flies to his as- 
sistence, she dries his tears and comforts hvau In the same 
manner Providence affords relief to man by a thousand ex> 
traordinary means which she employs to supply his wants 
What would have tiecome of him in the earliest ages, if 
slie had abandoned him to his reason when still unaided 
by his exjperience ¥ \Vhere did he find the grain, vi hich 
now affords nourishment to so many nations, and which 
the earth, teeming spontaneously with every other species 
of vegetable production, no where exliibits ? Who taught 
him agriculture, an art so simple that the most stupid of 
Kackind is capable of learning it, and so sublime that the 
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most intelligent of animals cannot practise it ? Tliere is 
scarcely any animal but what siibsii^ts upon vegetables, but 
what has daily experience of tlieir reproduction, and em- 
ploys, in quest of those adapted to it, more combinations 
than would be necessary for sowing them. But on what 
did man himself subsist before an Isis or a Ceres revealed 
to him this blessing of heaven ? Who shewed him at the 
beginning of the world, the first fruits of the orchard dis- 
persed in the forests, and the alimentary roots concealed 
in the bosom of the earth f Must he not have died a 
tlioosand limes of hunger, before he had collected a suffi- 
cient quantity for his subsistence, or of poison before he 
had Teamed to select, or of fatigue and restlessness before 
he had formed around his habitation grass-plots and bowers? 
This art, the image of creation, was reserved only for Uiat 
being on whom was stamped the impression of the Deity. 
If man when he issued from the hands of his creator, had 
been left by Providence to himself, what would have be- 
come of him? Could he have said to the regions extended 
before him : '* Ye unknown forests, show me the fruits 
destined to be my portion. Open, tliou earth, and disclose 
to me in tliy roots my allotted aliments ! Ye plants, on 
which my life depends, manifest yourselves to me and 
supply the want of that instinct which Nature has denied 
me ! Could he have had recourse, in his distress to tlie 
compassion of brutes, and have said to the cow, when 
perishing of hunger : ** Receive me into the number of thy 
children, and let me partake of the produce of one of thy 
superfluous teats ?** When tlie breath of tlie north wind 
made hind shiver vfHh cold; did the wild goat and the timid 
sheep run to hini to. warm him with their fleeces? When 
ivaudering without si protection and a retreat, he heard at 
night the howling of wild beasts demanding their prey, 
did be supplicate the generous dog and say to him : ** Be 
my defender, and I will make thee my slave?** Who could 
have subjected 16 his authority so many animals, who stood 
in no need of him^ ^ho surpassed him in cunning, in speed. 
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m stiTtigtl), if the hand, which ootwith{»tai}diug the UHl, 
(iestiued him for empire, had uot bowed their heads to 
iUs will? 

How has it been possible for him with a reason less 
ofiUlible tlian their ipstiuct, tq raise himself up to the very 
okies, tp measure the courses of the starS| to trave.rse oceans, 
to command the lightning, to miitate most of the produc- 
tions and phenomena of Nature? These things now fill 
us with astonishment; but I am nmch more astonished 
that a sense of the Deity should have spoken to his heart, 
long before the knowledge of the works of Nature had 
perfected his understanding. Behpid him in a savage 
state, in perpetual \var with the elements, with ferocious 
beasts, with his fellow-creatures, with himself, frequently 
reduced to a servitude vvhich uo animal could endure ; and 
he is the only being that manifests, even in the depth of 
miaery, the character of infinity and a soUcitude for inimor-- 
tality. He erects trophies, he engraves his exploits on 
the bark of trees; he celebrates funeral obsequies, he 
reverences the ashes of his ancestors from whom he has 
received such a fatal bequest. He is incessantly agitated 
by the passions of love or revenge: when he is not tJie 
victim of his fellow-men, he is their tyrant: and he alone 
knows that justice and goodness govern (he world and 
that virtue exalts man to heai^en. He receives from his 
cradle no present from Nature, no soft fleece, uo. plumage, 
no protection, no tool for a life so painful and laborious; 
and he is the only being that invites the Gods to his birth, 
to his nuptials and to his funeral ceremonleis. Hpwever 
he may have been led astray by extravagant opinions, 
when he is overtaken by any unexpected burst of joy or 
grief, his soul by an involuntary movement, takes refuge 
in the bosom of the Deity. "Ah ! my God!" he exclaims, 
raising towards heaven is suppliant hands find eyes bathed 
with tears looking there for a father. Ah! the wants of v 
man attest the Providence of a supreme, being. He has 
made man feeble and ignorant, only that he may support 
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hinuteif on kU strength, and eulighteu liimself by his 
WIS Join; and so far is it from being true, that chance or 
maliguaiit spirits rule over a world where every thing 
concurs to destroy a creature so miserable^ his preserva* 
tion, his enjoyments and his empire prove, that in every 
age, a beneficent God has been the friend and the protec- 
tor of human life. 



STUDY IX. 



OBJECTIONS AGAINST THE METHODS OF OUR RBA&O^ AND 
THE PRII^CIPLEi OF OUR SCIENCES. 

At the very beginning of this work I displayed the 
immensity of the Study of Nature. I there proposed new 
plans to enable us to form an idea of the order which she 
has established in all the kingdoms; but checked by my 
incapacity, I could not presume to promise any thing moi-e 
than to trace that which exists in the vegetable order. 
However, before I procee<]^ to establish new principles 
on this subject, I thought it incumbent upon me to refute 
the prejudices which the world and our sciences themselves 
might have disused over Nature in the minds of my 
readers. I have, therefore, stated, the benefits conferred 
by Providence on the age in which we live, aud the 
objections which have been raised against it I have 
replied to these objections in the same order in which I 
stated them, pointing out, as I proceeded, the wonderful 
harmony prevailing in the distribution of the globe, aban- 
doned, as some imagine to the simple laws of motion and 
of cliance: I have presented a new theory of the causes 
of the tidea^ of the'motion of the earth in the ecliptic and 
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of the universal delogew I shall now atlajbk» m my tuni» 
f he methods of our reason and the elements of our sciences; 
before I lay down some principles which may point out to 
us a path leading inikllibly to Troth. 

Iff however, in the course of this work, and particularly 
in this article, I attack our natural sciences,, it is only so 
far as system is concerned; 1 do them justice on the score 
of observation. . Besides, I entertain a high respect fiw 
those who devote themselves to their cultivation, i know 
rioithing in the world more deserving of esteem, after the 
virtuous man, tlian the man of science; if it be possible to 
separate the sciences from virtue. What sacrifices and 
privations does not the study of them require! While the 
herd of mankind is acquiring riches and honors by agri- 
culture, conimerce, navigation and the arts, very often those 
who have cleared the way for them, have lived in penury, 
disregarded by their contemporaries. The man of science, 
like the torch, illumines all around him aad remains him- 
self in obscurity. I have not, then, attacked either men 
of science whom I respect, or tfie ^sciences which hate 
been the consolation of my life: but, had time permitted 
me, I would have disputed every inch of ground with out 
methods and our systems. They hav^ plunged us into 
such a number of absurd opinions in every branch of 
science, that I have no hesitation to iaffirm, that our libra- 
ries at this day contain more of error than of Information. 
Nay I would lay any wager, that vvere a blind man intro- 
duced into the national library, and suffered to take out 
any book at random, the first page of that book which he 
should chance to open would contain an error. How 
many probabilities should I not have in my favor, among 
the romance-writers, poets, mythologists, historians pane- 
gyrisisv moralists, and natural philosphers of past times aiid 
the metaphysicians of all ages and of all countries I There 
is indeed a very simple method to check the evil which 
their opinions might produce; it is, to place all the books 
whicli contradict tiiemselves beside each other; and as 
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they are almost innumerable in every walk of literature^ 
the result of human knowledge would be reduced almost 
to nothing. 

It is our methods that lead us astray. To succeed ii 
the search of truth, we ought, in the first place, to be fret 
from all passion; and yet our passions are excited from 
our very infancy, and they are the first agents to give an 
improper bias to our reason. ''Make your fortune,**, is 
the maxim laid down as the fundamental basis of our 
actions and of our opinions.* The consequence of this is 
that we no longer discover any thing but what has some 
relation to this desire. Even natural truths vanish from 
our sight, because we contemplate Nature only in machines 
or in tiooks. To produce a belief in God, it is necessary 
that some person of importance should assure us that there 
is one. If Fenelon tells us so we believe it, because Fene- 
Ion was preceptor to the duke of Burgundy, an archbishop, 
a man of quality and addressed by the title of My Xx>rd. 
We are folly convinced of the existence of God by th^ 
arguments of Fenelon, because his credit reflects some on 
ourselves. I mean not, however, to affirm, that his virtue 
does not give some degree of authority to his d(;monstn^- 
tious, but no iarther than as it is connected with his repu- 
tation and his fortune; for were we to meet with the same 
virtue in a shoe-black, it would dwindle away to nothing 
ill our eyes. In vain would such a one produce proofs of 
the existence of God, stronger than all the speculations of . 
philnsophy» in a life subject to contempt, hardship, poverty, 
exhibitjog uniform probity and fortitude, and in a perfect 
resignation to the will of the. supreme tNciug; these testi- 
monies so positive are of no weight with us; we think 
them of no importance but when they acquire celebrity. 
Let some emperor adopt the philosophy of this pleura 
man, his maxims will be praised in every booT^ and quoted 
in every thesis: the author's portrait will be engraved, an<f 
his bust, in plaister of Paris will decorate every chimney- 
piece: he will be another Epictei^ gwr^^e^^.or. J, J. 
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Roosseaa. But if au age arrive, in which shoald arise 
men poaaessing aa higli reputation at these, honored by 
powerful princes, who have reason to wish that there was 
no God, and who^ in order to pay court to such princes 
should deny his existence; from the same effect of our 
education which caused us to believe in God on the faitli 
of a FeneloDy au Epictetus, a J. J. Rousseau, we should 
renounce our belief, on the faith of men of equal reputa- 
tion and besides so much nearer to us. Such is the 
influence of our education ; it disposes us alike to preach 
the Gospel or the Coran, according as our interest is con- 
cerned. 

Hence arose that maxim so universal and so pernicious 
Primo vivei'e deinde philosophari; "To live first and to 
seek wisdom afterwards.'* Every man who is not ready 
to sacrifice his life to obtain wisdom is not worthy of 
knowing her. The sentiment of Juvenal is much more 
just: 

Summnm crede nefa» vitam pneferre pudorl, • P 

£t propter ritam, vivendi perdere causas. 4 

"Think it the blackest pf crimes to prefer fife to honor, 
and for the sake of life to sacrifice that which renders it 
desirable." 

I say nothing of other prejudices which oppose the 
investigation of truth, such as those of ambition^ which 
stimulate each of us to distinguish himself; and this can 
scarcely be done but by two ways, either by subverting 
maxims the most true and the most firmly established, in 
order to substitute our own in their stead; of by endea- 
vouring to please all parties and reconciling the most 
contradictory opinions: which conduct, in either case, 
multiplies, to infinity the ramifications of error. Truth 
has, besides, a multitude of other obstacles to encounter 
on the part of powerful men wTio derive advantage from 
error. I shall coniine myself to those which are !o be 
ascribed to the weakness of oiir reason and simll examint 
their infiuence on the branches of the science of Nature. 
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It is easy to perceive that most of tlie laws we have 
assigned to Nature, have been deduced from our weakness 
and others from our pride. I shall state a few instances, 
at random, from among those which we consider as the 
most certain. We have conceived, for example, that the 
sun must be in the centre of the planets, to direct their 
motion, because we are obliged to place ourselves in the 
centre of our concerns to keep an eye over them. But if, 
in the celestial spheres, the centre naturally belongs to the 
most considerable bodies, how happens it that SaUirn aud 
Jupiter, which far surpass o«r globe in magnitude, should- 
be at the extremity of our vortex f 

As the shortest way occasions the least fatigue, we have 
likewise concluded, that this must be the plan adopted 
by Nature. Accordingly, to spare the sun a journey of 
ninety millions of leagues, which he would be obliged 
every day to perfonn in order to give us light, we have 
made the earth turn round on its axis. It may be so; but 
if the earth revolves round itself, there must be a great 
difference in tlie space traversed by two cannon-balls, fired 
at the- same iime, one eastward and the other wiestward; 
for the first proceeds with the motion of the earth, and 
the second goes in an opposite direction. While both are 
in the air, and flying from each other, at the rate of six 
thousand fathoms in a minute, the earth, during that same 
minute, is outflying the first and removing from the second, 
with a velocity which moves it along at the rate of sixteen 
thousand fathoms; which must carry the ball flying to the 
west, twenty- two fathon^is forward, and that discharged 
towards the east, ten thousand fathoms backward, from 
the point of their departure. 

I once submitted this objection to an able astronomer, 
who almost considered it as an affront. He replied, 
according to the custom of our doctors, that it had been 
made long ago and answered. At length, when I intreated 
him to have compassion on my ignorance, and to give me 
HQxne solution, he mentioned the pretended experiment of 
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ft ball dt-ppped from the iDfi8t«-head of a riiip ander muI^ 
and which, notwithstanding the progreitive motion of the 
vessel, falls on the deck close to the mast *'In like man* 
ner/* he continued, *<the earth carries along the two balls 
ill its rotary motion. If they were discharged in a per- 
pendicular direction, they would &11 on the very spot from 
whtctr they set out." As axioms cost nothing, and serve 
to cut short aP kinds of difficulties, he added the following: 
** The motion \if a large body absorbs tha( of a small one.** 
**\t this axiom be true,** replied I, *' the ball dropped from 
t he mast-head of a ship under sail, should not lall close at 
the foot of the mast ; its motion ought to be absorbed, not 
by fhe motion of the vessel, but by that of the earth, which 
\*i a much greater body. It ought to obey only the direc- 
tion of gravity ; and for the same reason the earth ought 
to absorb the motion of the ball discharged toward the 
east, and force it back into the cannoii from which it issued. 

I was unwilling to push this difficulty any farther; but 
I remained, as has frequently been the case, after the most 
luminous solutions of our schools, still more perplexed than 
before. I began to doubt the truth not only of a system 
and of an experiment, but what is worse, of an axiom. 
Not that I reject our planetary system, siich as it is given 
lis; but I submit to it for the reasou which probably sug- 
gested it; because it is best ada^ilbd to the weakness of 
my body and of my mind. I think, indeed, that the ro- 
tation of the earth saves the sun every day a prodigious 
Journey; but iu other respects I cannot, by any means, 
think that this is the system of Nature, and that she has 
revealed the causes of the motion of the stai« to men who 
nre ignorant how the movement of their own fingers is 
rffected. 

I have subjoined some farther probabilities in favor of 
the sun's motion round tlie earth. ** The astrouomers of 
Greenwich," says the Courier de VEurope^ Friday, May 
the 4th, 1781, "having discovered that a star of Taurus 
has a dedtnation of two mmutes every twenty-four hours. 
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which aUr not being nebiiloius and having no train, cannot 
be Gonsidefled as a cornel » have communicated tlieir obser- 
vations to the astronomers of Paris, who have found .tliem 
accurate. M. Messier is to make a report on the subject 
to the Academy of Sciences, at their next meeting." 

If the stars are suns, here then is a sun which moves ; 
and that motion must be a presumption in &vor of the 
motion of ours. 

It may, on the other hand, be presumed that the earth 
is stationary, for this reason, that the distance between the 
stars never changes with respect to us, which it necessa- 
rily musti in a very perceptible manner, if, as it is a^iserted, 
we traversed annually a circle in the heavens one hundred 
and ninety-two millions of miles in diameter; for in a 
space so vast we should approach nearer to some, and 
remove fartlier from others. 

One hundred and ninety-two millions of mifes dwindle, 
we are told, to a point in the heavens, when compared to 
the distance of the stars. I doubt the truth of this asser- 
tion. The suh, which is a million times larger Ihan the 
earth, has an apparent diameter of only six inches at the 
distance of ninety-six millions of miles from U8. If this 
distance reduces a body so immense to a diameter so small, 
it cannot be doubted that one hundred and ninety-two 
millions of miles wdMd diminish it much more, and reduce 
it perhaps to tiie magnitude of a star; and it is not impro- 
bable, tliat on being thus diminished,, if we were to be 
removed to double that distance, it would entirely disap- 
pear. How then, doe9 it happen, that when the earth 
approaches jbo much nearer to the stars, or removes so 
much fartlier from them, in performing its annual circle, 
none of these stars increases or diminishes in size with 
respect to it? 

The following additional observations will tend to prove, 
at least, that the stars have movements peculiar to them- 
selves. The ancient astronomers observed in the neck of 
the whale a star which varied much in its appearances ; 
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"omeiimes it appeared for three months together, souie- 
tinies daring a still longer interval ; sometimes it seemed 
larger, and sometimes smaller. The time of its appearance 
livas irregular. The same astronomers relate, that they saw 
a new star in the heart of the Swan, which disappeared 
from time to time. In 1600, it was equal to a star of tlie 
first magnitude, it gradually diminished, and at length 
disappeared. M. Cassini perceived it in 1655. It continued 
increasing five years successively ; it then began to dimi- 
nish, and was not seen again. In 1670 a new star was 
discovered hear the head of the Swan. It was observed 
by Father Anselro, a Carthusian friar, and by several aa« 
tronomers. It disappeared, and again became visible in 
1672. From that period it was not seen again till 1709, 
and in 1713 it totally disappeared. 

These examples demonstrate that the stars not only have 
motions, but that they describe curves very different from 
the circles and the ellipses which we have assigned to the 
celeslial bodies. I am persuaded that there is among their 
movements the same variety as among those of several 
bodies on the earth, and tJiat.there are stars which describe 
cycloids, spirals and many other curves of which we have 
not so much as an idea. 

I shall say no more on this subject lest it should appear 
that I was . better informed respecting the afikirs of the 
heavens, than of those which are much nearer to us. I 
had no other design than to state here my doubts and my 
ignorance. If the stars are suns, there must then be suns 
in motion, and ours may surely move as well as they.* 

• I now leave the reader to reflect on the total disappearance of 
those stars. The aocienls observed seven stars in the Pleiades ; nix 
onl^ are now visible. The seventh disappeared at the siege of Troy. 
Ovid says it was so deeply affected with the fate of that unfortunate 
city, as, from grief to cover its face with its hand. I find in the 
boolc of Job, a carious passage which seems to predict the disappear" 
ance. It is chap. 38, v. 31. NumquUl .conjungere valeHs micantes 
ttellas Pletadas, aut gyrum Arcturi poteris dissipare f Wilt thou be 
able to join together the brilliant stars of the Pleiades, or to turn 
the Bear from its course f Snch is the purport of the translation of 
M Lemaitre de Saci. If, however, I may be allowed to hazard an 
VOL. II. E 
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It ia tliii* that ojr general maxinu become aouma m 
error ; for ne never fail to charge nilh diiorder nhaterer 
acemi destitute of our pretended order. That nhirh 1 
liave already quoted, namely, that Nature, in her operatioas, 
takes the shortest way has filled our pbysics with a inu]. 
tilude of false idem. There is nothing, honever, which 
experience more positively contradicts. Nature cwnmands 
the current! of rivers to meander through the land, instead 
of floning in a straight line : she causes the veins to make 
lai^ circuila in the human body, and has even perforated 
certain bones, expreaaly that some of the prinapal ones 
might pass through the interior of members to prevent 
their being exposed to injury from external percusiona. 
Lastly, she expands a ninshroora in a night, and takes a 
rentury to bring an osit to perfection. Nature rarely takes 
the sliorteat way, but she always cbuses that which is 
most suitable to her purpose. 

This rage for generalizing has generated, in every branch 
of science, an infinite number of maxims sentences, adages, 
which are perpetually contradicting each oltfer. Accord- 
ing to one -of our maxims a man of genius calchej every 
thing at a glance and executes all with a single law. For 
my part, I consider this sublime method of observing and 
of executing as one of the strongest proofs of the weakness 
of the human miud. Men cannot proceed with confidence 
but where there ia only one single path. When several 
present themselves, he becomes perplexed, and is at a loss 
whidi to chuse ; that he may make sure of not deviating, he 
admits but one of them to be right, and when he has once 
ed, pride prevents him from receding. The author 
iture, on the contrary, embracing in his infinite Intel- 
ce all the spheres of beings, proceeds to their produc- 
by laws as various as hia own inexhaustible concep- 

conclmlon of Ihti pMwge. GJrwii AntOTi illiilpare, meain, 

; what I 1i»ve alrciuly obiervcd, thatlhe book of Job li replcn- 
wUh Ihe matt profound knowledec of Munrc. 
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tions, in order to attain one single end^ which is their 
general good. Whatever contempt philoaophen may 
entertain for final caoseii, it is such only that he permits 
U!s to know. All the rest he has concealed from us, and 
it is well worthy of remark that the only end which he 
disclose to our understanding is the sanse that he holds 
forth to our virtues. 

One of our most usual methods, when we seize any effect 
in Nature, is first to dwell upon it from weakness, and then 
to deduce from it a universal principle out of vanity. If 
afterwards v^e can find means^ and that is not diificult, to 
apply to it a geomterical theorem, a triangle, an equation, 
if it be but an a X ^ this is sufficient to render it venerable 
for ever. It was thus that in the last century every thing 
was explained by the corpuscular philosopliy, because it 
had been discovered that certain bodies were formed by 
intus-susception, or by the aggregation of parts. A season- 
ing of algebra added to it, gave it so much the more dig* 
nity» as most of the reasoners of those times understood 
nothing of the matter. But as this philosophy was not 
wreiJ endowed, its duration was not long. At the present 
day we do not even mention the names of a multitude of 
learned and illustrious characters^ whom all Europe was 
at that time covering with laurels. 

Others, having found that the air had pressure, set to 
work with every kind of machine^ to prove that it possessed 
gravity. Our books have referred every thing to the 
weight of the air, vegetation, the temperament of man, di- 
gestion, the circulation of the Blood, the ascension of fluids 
and other phenomena. They found themselves, it is true, 
a little embarrassed by capillary tubes, in which water 
ascends independently of the action of the air. But an 
explanation was found for this likewise, and in the style 
of certain writers, woe betide those who cannot under- 
stand it. Othera applied themselves to the examination of 
its elasticity, and by this quality of the air have explained 
equally well all the operatimis of Nature. Each cried out. 

b2 
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i[i Ilia turn : the veil >■ removed ; we have caught her in 
the tacL But diil not the savage when walking against 
the wind, know thar the air pussenea bo<h gravity and. 
elasticity? Did lie not avail hirmetf of botli these qualities 
in the management of his canoe whe;! undei' Ball? 1 do 
not object to the application of natural efTeets, accarately 
calculated and ascertained, to the necessities of life, but in 
general they are employed to regulate the operations of 
Nxture and not her own. 

Otliers again lind it much more convenient to explain 
the Bystem of the universe wilhont Reducing from it any 
consequence. They assign to It laws which have such 
accuracy and precteloii, that they leave divine providenpe 
nothing to do. They represent God as a geometrician or 
a mechanic ivho amuses faiinself with making spheres 
merely for tlie pleasure of setting them in motion. They 
pny no attention to harmonies aad other intelligent causes. 
Though the accuracy of their observations may do thom 
honor, their results are very for from being iatisfacfory. 
Their manner of reasoning concerning Nature resembles 
that of a savage, who, observing in one of our cities the 
motion of the hand of a public clock, and taking uolice 
that when it arrived at certain points on the hour-plate, 
the bells fall a ringing, the people Issue from the bouses, 
and a great part of Ihe inhabitants are put in motion, should 
imagine that a clock is the principle of all the occupations 
of Europeans. This is the defect which may be imputed 
to most of the sciences, which, without consulting Ifae end 
of the operations of Nature! study only the means. The 
astronomer lututemplates only the courses of the stars, 
without paying any attention to the relatkins which they 
have with the seasons. The chemist, having discovered 
in the ajj^regations of bodies, puticlea, such as salts, which 
'mutually assimilate, sees nothhig but salts as the principal 
and as the end. Algebra haVit^ been invented to faclli- 
*-'e calculation, has been conrerted into a science which 
Iculalea only inwgioary maginitudes, and pn^Kiaea to it- 
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•elf nothings but Ihorems inapplicable to the neoemtiet oi 
life. 

From all this have resulted au iofioite multitude of dis- 
orders of greater magnitude than I am able to express. 
The riew of Nature^ which, to nations the most savage, 
suggests not only the idea of a God, but that of an infinity 
of gods, presents to our philosophers the idea of furnaces, 
of spheres, of stills and of crystallizations. The Naiads, 
the Fauns, Apollo, Neptune, Jupiter, at least, impressed 
the ancients with some respect for tlie works of the crea* 
tion, and likewise attached them to their country by a 
sentiment of religion. But our machines destroy the har> 
monies of Nature and of society. To us the Ibrmer is no- 
thing but a gloomy theatre, composed of levers, pulleyp, 
weights and springs, and the latter merely a school for 
disputation. These systems, we are told afford exercise to 
the mind. It may be so ; but do they not mislead tlie 
understanding? Do they not corrupt the heartV While 
the head is establishing principles, the heart is deducing 
consequences. If every thing is the work of powers des- 
titute of intelligence, of attractions, fermentations, the play 
of the fibres and masses, we must submit to their laws, 
like all other bodies. Women and children deduce these 
conclusions. What, tbeiiy becomes of virtue ? We must 
obey, we are told, the Isws of Nature. So then in oi)edi- 
ehce to the law of gravity, we must sit down and not stir! 
Nature speaks to us with an hundred thousand voices. 
And which of these instructs how to act ? Shall we re- 
gulate our lives by the example of the fishes, the quadru- 
peds, the plants, or even of the celestial bodies ? 

There are on the contrary metaphysicians, who, regard- 
less of every law of physics, explain- to you the whole sys- 
tem of the world with abstract ideas. But what proveji 
that their system is not the system of Nature, is this, that^ 
with their materials and their method, it is extremely easy 
to overturn their order, and with very little trouble ta 
form one totally different. This gives rise to a reflection 

R 3 
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calculated to hunttrie \a the dutt all Ke pride of bumau 
uoderBtanding, namely, that all the efTorta of the geniuB of 
man, bo far from Ixiug able to coiHtruct a norld, are in- 
capable or puttiuf in motion a single gtaia of sand. 

There are othera who consider tlie slate in which we 
live aa a state of ruin and punishmeot. They suppote, 
conformably to the sacred authorities, that tins earth once 
existed with other harmoDiea. I admit all that scripture 
says on this subject, but not Ibe ex^Ianalions of commen- 
tators. Such IB the veaknesi of our nnderstanding, that 
ne cannot conceive or imagine auy thing beyond nhat 
Nature actually exhibits to us. They are therefore groasly 
mistaken, nhen they tell us, for example, that when the 
earth was in a stale of perfection, the bud was constantly 
at the equator; that the days and nights were equals that 
there was a perpetual spring; that tliesur&ce of the ground 
was smooth and level, &c. Were Ihe sun constantly at 
llie equator, 1 doubt whether a single spot of the globe 
would be habitable. In the first place, the torrid zmie 
nould be burnt. up by his fervent heal, as we have already 
demonstrated; the two frigid zones would extend much 
fiirthtr than they do at ptiesent; the temperate zones would 
be at least as cold towards their middle, asthey are at the 
vernal .equinox, and-tbis temperature would prevent most 
of the fruits from coming to maturity. I know not where 
spring would be, but if it were perpetual in any country, 
never could autumn exist there likewiEe. The case would 
be still worse were thei« neither rocks nor mountains on 
the surface of the globe^ for not a river or stream could 
then flow upon the earth. There would be neither shelter 
nor reflection to the nOrth to cherish the genninatioti of 
plants and there would be neither shade nor humidity to 
preserve them from the beat These admirable arrange- 
ments actually exist in Finland, in Sweden, in Spitxbergen, 
and in all the northern regions, which have the more rocks, 
the hifcher the ktitnde under which they lie; and. they are 
n like manner, ioMm Antilles, in tlie Isle of Prance 
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aod in all the islands and countries situated between the 
tropics, the face of which is covered over %vith rocks» es- 
pecially towards the Line, in Ethiopia, whose territory 
Nature has overspread with vast, lofty rocks, almost per- 
pendicular, forming around them deep valliea, shady and 
cool. Thus, as we have already. observed,. to refute our 
pretended plans of perfection, it is sufficient to admit 
them. 

There are other men of science, on the contrary, who 
neyer deviate from their track, and who refuse to see any 
thin^ beyond it, however rich it may be in facts : such 
are the botanists. They have observed several parts in 
plants, and they are wholly employed^ iu collecting and 
arranging them according to the number of these parts, 
without taking the trouble to make themselves acquainted 
with any thing farther. When they have classed them 
in their heads and in their herbals, into umbellated, rosi- 
form and tubulous, with the number of their stamina ; if 
to this they are able to affix a few Greek names, they 
fancy themselves possessed of the whole system of vegeta- 
tion. 

Others among them, i ndeed, go somewi lat farther. They 
study the principles of plants, and to attain this object they 
pound them in mortars or decompose them in stills. When 
the operation is finished, they shew you salts, oils, earths, 
and tell you, these are the principles of such and such a 
plant. For my part, I no more believe that it is possible 
to shew the principles of a plant in a phial, than those of 
a wolf, or a sheep in a stew-pan. T respect the mysterious 
operations of chenrristry, but when it acts upon vegetables, 
it destroys them. I shall quote the opinion which an able 
physician has pronounced on his own experiments, I mean 
Dr. J. B. Chomel in the- preliminary discourse to his use- 
ful abridgment of the history of common plants. "Nearly 
two thousand analyses of different plants," says he, « made 
by the chemists of the Royal Academy of Sciences have 
taught us nothing, unless it be this, tbat from all vegetables 
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may be extracted a certain quantity of acid liquors, more 
or less essential or fetid oil» fixed salt, volatile or concrete^ 
insipid phlen^m, and earth; and th^ frequently obtain 
nearly the same principles, and in the same quantity, from 
plants whose qualities are extremely different Thus this 
very tedious and very troublesome operation has been a 
useless attempt to discover the effects of plants, and has 
served only to undeceive us respecting the prejudices that 
might have been entertained in favor of such analyses.** 
He adds, that the celebrated chemist Homberg, having 
sown the seeds of the same plants in two boxes filled 
with earth impregnated with .a strong alkaline ley, one of 
which was afterwards watered with common water and 
the other with water in which nitre had been dissolved, 
the plants yielded nearly the same principles. Here then 
our systematic science is completely overturned; for it is 
mcapable of discovering the essential qualities of plants 
either by tiieir composition, or by tjaeir de-composition. 

Many other errors relative to the laws of their expansion 
and fecundation have t)een adopted. The ancients disco- 
vered in many plants males and females, and a fecundation 
by means of tlie emanations of the seminal powder, as in 
the date-tree. We have applied this law to the whole 
vegetable kingdom. It embraces, indeed, a very wide 
compass: but how many vegetables are propagated by 
slips, by suckers, by creeping shoots, by the extremities of 
their branches! Here are then, in the same kingdom 
several modes of re-production. Nevertheless, when we 
do not perceive in. Nature the law we have once adopted 
in our book, we ascrit)e it to some deviation on her part 
Wc have only one thread, and when it breaks, we imagine - 
tl;at the system of the universe is on the point of dissolu- 
tion. The supreme intelligence disappears from before 
our eyes, as soon as our own is a little disturbed. I, how- 
ever, entertain jio doubt, that the author of Nature ha^ 
established laws of the vegetable kingdom, now so gene* 
rally studied, which «re still unknown to us. I annex an 
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oisstYvatioii oil this subject, which I submit to the experi- 
ence of my readers. 

Haying transplanted, in the month of February, 1783, 
some plants of the common violet jirhich had begun to 
push out small buds for flowers, this transplantation 
checked their development in a very extraordinary man- 
ner. (These smaH buds never flowered, but their ovary 
having swelled, attained the nsnal size, and changed into 
a capsule filled with seeds, without exhibiting either inter- 
nally or externally either petal, anther, stigma, or any part 
whatever of the flower. I only perceived in the growing 
buds which I opened, the parts which have composed the 
flower, withered within the calix. I sowed their seed 
tvhich had not been fecundated, but it never came up. 
This experiment is favorable to the Linnsen system in one 
respect, but deviates from it in another, as it demonstrates 
that a plant may produce fruit without flowering. 

It may here be proper to remark, that the physical 
Jaws are subordinate to the laws of utility, that is, for 
example, the laws of vegetation are subordinate to the pre- 
ifervation of sensible beings, for which they were mdde. 
Accordingly, though the flowering of my violet was inter- 
rupted, this did not prevent the production of its seed, for 
subsistence of some animal whose food it is. For this 
reason, the most useful plants, as tlie gramineous, are those 
which have the greatest variety of methods of reproducing 
themselves. If Nature had confined herself with regard 
to tjiem to the law of flowering, they would not multiply 
when pastured upon by animals which are incessantly 
cropping their summits. The same is the case with those 
tliat grow along the chores, such as reeds, and aquatic 
trees, as vvillows, alders, poplars, osiers, mangroves, when 
the vi^aters overflow, bury them in the sand, or uproot 
them, which very free[uently happens. The shores would 
remain destitute of verdure, if the vegetables which grow 
there did not possess the faculty of reproduction by means 
df their own Shoots. The case i^ different with the trees 
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of Ihe muiia.idins, as the palm, the fir, the cedar, the krch, 
Ihe pine, which are not exposed 1o tlie same accidents atid 
caanot be propagated by slips. 1/ you oiily cut off the 
■iimmit of a palm-lrvf, it dies. 

We find the same laws of ada|)tion in the generalion of 
aiiimala, to which we ascribe uiicerlainty as soon as we 
discover any variation, or whicli we approximate t^ the 
vegetable kingdom by imaginary rehtious wh») we per- 
ceive JD them effects common to both. Thus, for example, 
if some of our insects are vivaparous iu summer, it is be- 
cause tbeir young find at that season the temperature and 
food adapted to them, as soon as they come into the world; 
and if they are oviparous in autumn, it is because the 
offspring' of these delicate insects could not survive (be 
winter if they were not inclosed in eggs* For similar 
reasons, if you tear off the claw of a crab or a lobster, its 
place is supplied by another, which grows out of its body 
as a branch from a tree. Not this animals re-productioD 
IS the effect of any mechanical analogy between the two 
kingilomi; but these animals being destined to live on tlie 
shores, among the rocks, where they are exposed to the 
agitation of the waves. Nature has given them the &culty 
of re-produciag the limb liable to be iigured or broken off 
by the rolling of rocky substances, as she has bestowed on 
vegetables which grow on the ihorei, the power irf re- 
production by shoots, because they are exposed to the dan- ^ 
of being overturned by the inundation of the waten. 
[edicine has deduced a ^multitude of errors from the 
irent analogies of Ihe kingdoms of Nature. It is suf- 
Dt to examine the progress of its studies to be satiiAed 
they are extremely suspicious. It seeks the opera- 
of the soul in the corpse, and the functions of life in 
lethargy of death. If it perceives any valuable pro- 
y in a vegetable, it extols it as an universal remedy, 
en to these aphorisms. Plants are usefiil to life; hence 
mcludes that a msui may live on a veget^k diet fair 
I. It is irn'MMHible to enumerate the books, discounes 
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and eulogies which have been written on the virtues of 
plants. Multitudes of patients, nevertheless,^ die with their 
stomachs fiill of these wonderful simples. Not that I deny 
the efficacy of their qualities when judiciously applied, but 
I absolutely reject the reasonings which attempt to connect 
the duration of human life with the use of a vegetable diet. 
The life of man is the result of all the moral harmonies, 
and depends much more on sobriety, ^mperance and other 
virtues than on the nature of aliments. Do the animals 
which live entirely on plants attain only the age of man 9 
The deer and chamois, which feed on the excellent herbs 
of Switzerland, ought never to die; yet their lives are but 
short The*flies which suck the nectar of their flowers 
likewise die, and several of their species in the space, of 
one year. Every kind of animal has a term fixed for its 
life and a regimen peculiar to itself; man alone is permit- 
ted to use every variety of aliment. The Tartar lives on 
raw horse flesh, the Dutchman on fish, this nation on roots 
and that on a milk diet, and in all countWes you meet 
ivith old people. Vice alone and mental uneasiness 
shorten human life: and I am pursuaded that the moral 
afiections have such an extensive influence over man, that 
there is not a single disease but what owes its origin to 
them. 

Hear what Socrates thought of the systematic philosophy 
of his age, for in all ages she has abandoned herself to the 
sam^ extravagancies. '* He did not amuse himself,'' says 
Xenophon, <^ with. disquisitions on the secrets of Nature, 
nor with investigating, in what manner, that which the 
sophists call the world was created, nor what mighty 
power governs the celestial bodies. He exposed, on the 
contrary, the folly of those who addict themselves to such 
coutemplations, and asked, if it was after having acquired 
a perfect knowledge of human things that they undertook 
to pry into those which are divine, or if they thought it an 
argument of their wisdom to neglect what was within 
their reach, in order to grasp at objects above them. He 
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was likewise astonished that they did upt percei?e the 
impossibility of man's comprehending all these wonders, 
since those who had ttie reputation of possessing the most 
intimate acquuntance with those subjects maintained 
opinions diametncally opposite, and agree together no bet- 
ter than madmen. For as among madmen some are not 
daunted at the prospect of the most terrible calamities* 
and others are affrighted where there is not a shadow of 
danger, so^ among philosophers, some have asserted that 
there is no action which may not be perfomoed in public, 
nor any word which may not be spokea openly in the face 
of the whole world; others, on the contrary, have taught 
the necessity of shunning the society of m^n and with- 
drawing into perpetual solitude: wrnie have despised the 
temples and the altars and decried the worship of the 
Gods; others have been so superstitious as to adore wood, 
stones and irrational animals. And as to the science of 
natural things, some have acknowledged but one single 
being, others have admitted an infinite number: some 
have insisted that all things are in a state of. perpetual 
motion, and others that there is no such thing as motion : 
some have asserted that the world is filled with incessant 
generations and corruptions, and otliers maintain that 
nothing is either generated or destroyed. He likewise 
said, that he wished to be informed by those people, whe> 
ther they entertained the hope of being ever able to reduce 
to practice what they taught: as those who are acquainted 
with an art can exercise it when they please, either for 
their private emolument or for the benefit of their friends; 
and whether they, likewise imagined, that, after having 
discovered the causes of every thing that exists, they 
should have it in their power to produce wind and rain, 
and dispose of times and. seasons according to their neces- 
sities; or if they wei*e contented with tlie mere knowledge 
of those things without any expectation or advantage 
lom them." 
Not that Socrates was unacquainted with Nature; he 
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had studied her thoroughly ; but be had ceased to ioves- 
tigate causes that he might admire their results. No oue 
had ever collected more observations od this suhjetl than 
he had done, and he frequently employed them in his 
conversations on divine Providence. 

Nature presents to us on every side notliing but hamo* 
iiies and adapftions to our necessities^ and still we obsti- 
nately persist in vain efforts to discover the causes she 
employs, as if vve tvish to rob her of the secret of her 
power. We are not even acquainted with the most com* 
mon^ principles which she has placed in our hands and 
under our feet Earth, water, air and fire are elements^ 
we say. But under what form must earth appear in order 
to be an element ? That stratum^ called mould, Akinm, 
which, almost every where covets H, and which serves as 
a basis to the vegetable kin^om, is a C€>mpound of all 
kinds of substances, marl, sand, clay, vegetables* Is it the 
sand that constitutes its elementary part? Sand appears 
to be nothing more than fragments of rock. Is it the rock 
then, that is an element f But the rock i^pears in its 
turn to be an aggregation of sand, as we observe in the 
masses of free«>stoiie. Which of the tw^ sand or rock was 
the principle of the other, and preceded it in the formation 
of the globe 9 When we hare drained iaformation on 
this particular, what ground shall we have gained? There 
are rocks formed of all kinds of aggregations : granite is 
composed of grains, marbles and calcareous stones of tlie 
paste of shells and madrepores. There are likewise banks 
of sand composed bf the wreck of all these stones : 1 have 
8eei\ sand of crystal. Shell-fish which seem to throw some 
light on the nature of calcareous slone, by no means indi- 
cate the primtlive origin <^ that substance, for they them- 
selves form their shells of its particles floating in the sea. 
The difficulties increase, when we attempt to explain (he 
formation of so many bodies^ that Issue from the earth and 
are nourished by \L In vaigjpre call to our aid anal<^ies, 
assimilations, combinations Wmogeiieous and beteroue- 

voi. II. F 
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neoas. Is it not strange, that so many thousands of specK» 
of vegetables, resinous, oily, elastic, soft and combustible, 
should differ entirely from the rugged and stony soil which 
produces them ? 'The Siamese philosophers are under no 
embarrassment on this subject, for they admit, in Nature, a 
fifth element, ^hich is wood. But this supplement is in- 
capable of forwarding them much; for it is still more 
astonishing that animal matter should be formed of vege- 
table matter, than that this last should be formed of fossil. 
How can it acquire sense, life and passions? They have 
recourse, it is true to the intervention of the sun's action. 
Bui how can the sun be the cause of atiy moral affection, 
or if you like the phrase better, of any passion in animals, 
when we do not see him exercise a disposing influence on 
the component parts of plants? For example, his general 
effect is to dry up humidity. How then does it happe.^ 
that, in a peach exposed to his action the pulp on the out- 
side should be melting and the stone within should be 
hard ; while the very reverse is the case with the fruit of 
the cocoa-tree, which internally .is filled with mflk and 
externally is clothed with a shell as hard as stone? Nor 
has the sun any more influence on the mechanical construc- 
tion of animals ; their interior parts which are most im- 
pregnated with humors, with blood aiid with marrow, are 
fi^quently the hardest, as the teeth and the bones ; and 
the parts most exposed to the action of his heat are often 
extremely soft, as hair, feathers, the flesh and the eyes. 
Farther, how does it happen, that there is so little analogy 
t)etween plants tender, ligneous, liable to putrefaction, and 
the earth which produces them ; and between the cprals 
and madrepores of stone which form banks so extensive 
between the tropics, and the sea- water in which they arc 
farmed? Apparently the reverse should have been the 
ca,se^ the water ougtit to have produced soft plants, and 
the earth solid plants. If things have been thus ordered, 
there is doubtless more th||^one reason for it: but I think 

1 can discern a tolerably ^Kd one. It is this, that if these 
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analogies existed, the two elements would in a short time 
be uainhabitable ; they would soon be overwhelmed bj 
their own vegetation. The sea would be capable of break- 
ing madrepores of wood^ and the air of dissolving forests 
of stone. 

The same doubts might be started concerning the nature 
of water. That element, we alledge, is composed of small 
globules which roil over one another: it is to the spherical 
form of its elements that its fluidity must be ascribed. But 
if it consists of globules^ there must be between them in- 
tervals and vacuities, without which they would not be 
susceptible of motion. Why then is water incompres- 
sible? If you compress it strongly in a tube, it will force 
its way through the pores, if it be of gold, and will burst 
it, if of iron. Employ what efforts you please, you will 
not be able to reduce it to a smaller volume. But so far 
from being acquainted with the form of its component 
parts, we know not even tliat of the combined whole. 
Does it consist in being expanded into invisible vapors in 
the air like dew, or collected iqto fogs in the clouds, or 
consolidated into masses in ice, or finally in being fluid as 
in rivers? Fluidity, we say, is one of its principal charac- 
ters. Yes, because we drink it in that state, and because, 
under this relation, it interests us the. most We determine 
this principal character, as we do that of all the objects of 
Nature, by the reason which I have already mentioned, 
that is, by our principal want; but this very character 
appears to be foreign to it, for it owes its fluidity only to 
the action of heat: deprive it of that and it is converted 
into ice. It would be very singular, if, notwithstanding 
our fundamental definitions, the natural state of water was 
to be solid, and the natural state of earth was to be fluid ; 
and this must actually be the case if water owes its fluidity 
only to heat, and if earth' is nothing more than an aggre- 
gation of sands combined with various kinds of glues, and 
attracted to one commob centre by the general action of 
gravity. 

F 2 
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The elementary qualities of the air are not more ea«y to 
t)e determined. Air, we say, is an elastic body; when it 
it inclosed in grains of gun-powder, the action o^ fire di- 
lates it to such a degree, as to communicate to it the power 
of forcing an iron ball to a prodigious distance. Bat how,* 
with all this elasticity, could it be compressed mto grains 
of a crumbling powcler ? If you even put any liquid matter 
in fernuentalion into a flask, a thousand times more air will 
be disengaged from it than you could inclose in the vessel 
without breaking it. How could this air be confined in 
a sobstance soft and fluid, wittiout setting itself at liberty 
by its o?m action ? The air charged with vapors, we far- 
ther say, possesses a refractive power. The farther we 
advance to the north, the more elevated the son appears 
over the horizon, above the place which he actually occu- 
pies in the heavens. The Dutch who wintered in 1597 
m Nova Zembia, after a night of several months saw the 
sun appear again a fortnight earlier than they expected. 
All this is very well. But if vapors render the air 
refractive, why is there neither aurom, nor twilight, nor 
any durable refraction of light between the tropics, even 
on the sea itself, from which such quantities of vspors are 
exhaled by the action of the sun, that the horizon is some- 
times enveloped by them in fog. 

It is not vapors that refraxHr light, says another philoso- 
pher, but cold, for tlie refmction of the atmosphere is not 
BO great at the end of summer as at the end of winter, at 
the autumnal as at the vernal equinox. 

I admit the accuracy of this observation; yet, after very 
hot days in summer, there is refraction in the north, as 
well as in our temperate climates, and there is none between 
the tropics : the cold, therefore, does not appear to me to 
be the mechanical cause of refraction, bat it is the final 
cause of it. This wonderful multiptication of light, which 
increases in the atmosphere in proportion to the intense- 
ness of the cold, is, in my opinion, a consequence of the 
. same law, that causes the moon to pass into the northern 
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signs when tf le sun forsakes tbem, and to shine during the 
long nights of our pole, while the sun is below the horizon ; 
for light, be it of whatever species it may, b warm. These 
wonderful harmonies are not in the nature of the elements, 
but in the will of him who has adapted them to the neces- 
sities of sensible beings. 

Fire presents to us phenomena still more incomprehen- 
sible, lu the first place, is fire matter? Matter, according 
to the definitions of philosophy, is that which may be di- 
vided into length, breadth, and depth. Fire can be divided 
only in perpendicular length. You will never be able to 
divide a flame, or a ray of iY^ sun in its horizontal breadth. 
Here then is a matter divisible only in two dimensions. 
Farther, it has no gravity, for it continually ascends, nor 
levity, for it descends and penetrates bodies be they ever 
so low. Fire is contained, we are told, in all bodies ; but, 
since it is of such a devouring nature, why does it not con- 
sume them? How can it remain in water without being 
extinguished? These difficulties, and several others, led 
Newton to believe that fire is not an element, but a certain 
subtile matter set in motion. JFriction and collision, it is 
true, elicit fire from various bodies. But how happens it 
that air and water, (hough ever so much agitated, nevejr 
catch fire? Why does water become cold with motion, 
though its fluidity is owing entirely to its being impreg- 
nated with fire ? Wherefore, contrary to the nature of all 
other motions, does that of fire continue in a constant state 
of propagation, instead of being checked? All bodies lose 
their motion by communicating it. If you strike several 
balls with a single one, the motion is communicated among 
them, is divided, and lost ; but a spark of fire disengages 
from a piece of wood particles of fire, or of subtile matter 
if you please, which are contained in it, and the whole 
together increase their rapidity to such a degree,' as to in- 
volve a forest in one vast conflagration. We are not better 
acquainted with its negative qualities. Cold, we assert, 
is produced by the absence of heat; but if cold be only a 

f3 
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Q^tiYe quality, why hm it pontive effects ? If yoa pur 
into water a bottle of froien wine* a» I have seen done 
oftener than once in Ruaaia, you aee in a short time, ice an 
inch thick coyer the ontside of the bottle. A block of ice 
cools the atmosphere which summnds it« yet darkness, 
which is the negative of light, diffuses no otiscurity over 
surrouuding light. If you open on a 8ummer*s day, a grotto 
at the same time dark and cool, the surrounding light wil 
not be in the least affected by the darimess which it con- 
tained, but the warmth of the adjacent air will be consider- 
ably diminidied by the cold air that issues from it I am 
aware I may be told, that if there is no perceptible obscu- 
i-ation in the first case, it is owing to the extreme rapidity 
of the light which replaces the darkness ; but this would 
be augmenting the difficjilty, instead of resolving it, and 
would argue a supposition that darkness has likewise 
positive effects which we have not time to observe. 

It is, however, on these pretended fundamental princi- 
plea that we have reared most of tlie systems of our physics. 
If we are in error or in ignorance at the point from which 
we set out, we cannot fail ver> soon to go astray on the 
road ; accordingly it is incredible with what facility, after 
having so slightly laid down our principleG^ we make 
amends for it, in the Qonsequences, with vague expressions 
and eontradictory Ideas. 

I have seen» for example* the formation of thunder ex- 
plained in highly esteemed works on the subject of natural 
l^ilosophy. Some demonstrate to you that it is produced 
by the colUsion of two clouds, aa if it were passible for 
clouds or fogs to come into collision ! Others tell you 
tliat it is the effect of the air, dilated by the sudden inflam- 
mation of the sulpbur and nitre floating in the atmosphere. 
But, in ordeif to be able to produce such dreadful explosions, 
we are under the necessity of supposiiig that the air was 
coafined in a body, which made some cesistaiicc. If you 
sec fire to a large n»as8 of gunpowder ^posed to the open 
air, no. explosion takes place. I know wf^U that the 
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explosion of thunder has been imitated in the experimeni 
of Culminating powder; but the materials employed for 
that purpose have a kind of tenacity. They experience 
from the iron ladle which contains them a resistance againsi 
which they sometime act with such violence as to per- 
forate it. After all, to imitate a phenomenon is not (o ex- 
plain it. The causes assigned for the other effects or 
thunder are equally destitute of probability. As the air is 
found to be cooler after a thunder-storm, the nitre diffused 
through the atmosphere is,, we are told, the cause of this; 
but was not the same nitre there before the explosion, 
when we were almost suffocated with heat ? Does nitre 
diffuse coolnesii only when set on fire ? At this rate our 
batteries of cannon ought to become glaciers in the midst 
of a field of battle, for a vast quantity of nitre is consumed 
by them ; it b found necessary, however, to cool them with 
vinegar, for after twenty shots have been fired successively, 
it is impossible you can keep your hand applied to the 
piece. The flame of the nitre, though momentary, pene- 
trates the metal notwithstanding its solidity. Their heat 
may it is true, likewise be occasioned by the interior con- 
vulsion of their parts. Be this as it may, the coolness of 
the air after a thunder-storm proceeds, in my opinion, from 
the stratum of icy air which surrounds us, at the elevation 
of between twelve and fifteen hundred fathoms, and which 
being divided and dilated at its base by the fire of the 
stormy clouds, is suddenly discharged into our atmosphere 
It is its motion that determiiies the lightning to take a di- 
rection contrary to its nature towards the earth. It like- 
wise produces other effects^ which neither time nor place 
permit me to unfold. 

It was asserted in the last century, that the earth was 
elongated at its poles, and we now maintain that it is flat- 
tened there. I shall not» at present,, enter into an examin-* 
ation of the principles whence this last conclusion has been 
deduced, and the oliservations by which it has been sup- 
ported. The flattening of the earth at the pofes has been 
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accounted for by a centrifugal force, to wliicli itn move- 
ment m the heavens has likewise been aacribed ; though 
this pretended force, which has swelled out the diameter 
of the earth at the equator, has not the pbwi^r of raising 
even a straw into the air. The flattening of the poles, 
they tell us, has been ascertained by the measurement of 
two degrees of the earth, made %t a great expense, one in 
Peru, near the equator, and the other in Lapland, in the 
vicinity of the polar circle.* These experiments were un- 
doubtedly made by men of distinguished knowledge and 
talents; but men of equal abilities and celebrity had proved 
upon other principles, and by other experiments, that the 
earth is elongated at the poles - Cassini estimates at one 
hundred and fifty miles the length which the axis of the 
earth exceeds its diameters, which gives to each of its poles 
an elevation of seventy-five miles above the circumference 
of the globe. We shall certainly adopt the opinion of 
that illustrious astronomer, if we believe the evidence of 
our eyes ; for the shadow of the earth appears to be oval 
at its poles in central eclipses of the moon, as was observed 
by Tycho Brahe, and Kepler. These names are in them- 
selves a host. 

.But without referring, on the subject of natural truths, 
to the authority of any man, we may conclude, from simple 
analogies, the elongation of the axis of the earth. If, as I 
have already observed, we consider the two hemispheres 
as two mountains whose bases are at the equator, the sum 
mits at the poles, and the ocean which flows alternately 
from one of its summits, as a great river descending from 
a mountain ; we shall have, under this point of view, ob- 
jects of comparison which will assist us to determine the 
point of elevation from which the ocean sets out, by the 
distance of the place where it terminates its course. Thus 
the summit of Chimborasso, the most elevated of the Andes 

• It f« evident that we ought to conclude from those very measure 
menu that the earth is elongated at the poles. See the explanation 
of the plate of the hemisphere, sul^oined to Study IV. vol. I. 
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of Peru» from which iwaes the river of Amasoaa^ having 
an eleratioa of nearly^ four miles above the mouth of tiiat 
river, which is distant from it in a straight line about 
tweiity*Bix degrees, or six hundred and fifty leagues, we 
may thence eonclode that the summit of the pole must 
i:>e elevated above the circumference of the earth nearly 
fifteen miles, in order to have a height proportioned to the 
course of the ocean, which extends to the equator, distant 
ninety degrees, or two thousand, two hundred and fifty 
leagues in a ditect line. 

If we farther consider that the current of the ocean does 
not terminate at the Line, bat. that, when it descends in 
summer from our pole, it proceeds beyond the Cape of 
Good Hope, to the eastern extremities of Asia, where it 
forms the current there denominated the western monsoon, 
«vhich almost encompasses the globe under the equator, we 
shall be uiKler the necessity of assigning to the pole whence 
it issues, an elevation proportioned to tlie space which it 
traverses, and of at least tripling the above elevation in 
order to give its waters a sufficient declivity. I therefore 
ijet it down at (oriy-Bffi miles ; and if to this height we 
acid that of the ices which are (here accumulated, the pro- 
digious pyramids of which, reared on icy mountains, some- 
times have one third of the elevation of the heights which 
support them, we shall find that the pole can scarcely 
have a less elevation than the seventy-five miles assigned 
to it by Cassini.^ 

Obelisks of ice ten leagues high are not disproportioned 
to the centre of the cupolas of ice two tiioosand leagues in 
diameter, which in winter cover onr northern hemisphere 
and which have likewise in the southern hemisf^re, in 
the month of Febroary, that is in the very midsummer of 
that hemisphere, borders a;* elevated as promonteries, and 
also a circumference of at least three thousand leagues, as 
was demonstrated by Captain Cook, who sailed round it in 
1773 and in 1774. 

The analogy which I establish between Ihe two hemis* 
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pbem 01 the e»tli» the pole*» and the ocean which ilowa 
fhim xhem, and two mountains, their peaiu» and the rivers 
which there have their sources* is conrormable to the 
harmonies of the globe, which presents a great number of 
similar harmonies in continents and in most of the blandsy 
which are continents in miniature. 

It would appear that philosophy has in every age affect- 
ed to discover very obscure causes to explain the most 
common effects, with a view to attract the admiraticMi of 
the vulgar, who, in fact, scarcely ever admire any thin^ 
but what they do not compreheAd. She lias not fiuled to 
avail herself of this weakness of mankind, and to envelope 
herself in pompous language or the mysteries of geometry, 
in order to impose upon them the better. How many 
ages has she not made our scho<^ ring with the doctrine 
of the horror of a vacuum which she ascribed to Nature ? 
How many sagacious demonstrations, as they were reputed, 
have been given, which were to crown with immortal 
glory authors now consigned to oblivion ! She disdains, 
on the other hand, to dwell on simple observations, which 
place on the level of every capacity the harmonies that 
unite all the kingdoms of universal Nature. For exam- 
ple, the Philosophy of our day refuses to the moon any 
influence on vegetables and animaK H is, nevertheless, 
certain, that the g^wth of plants is most rapid in the 
night ; that there are even several vegetables which flower 
only at that time ; that numerous classes of insects, birds, 
fishes, and quadrupeds, regulate their loves, their chaoes, 
and their peregrinations by the different phases of the 
luminary of night. But what, mint philoaophers condes- 
cend to avail themselves of the experience of gardeners 
and fishermen. ¥ Can it be supposed that they would 
deign to think and talk like men of such vulgar callings ? 
If Philosophy denies the influence ci the moon over the 
minute objects of the earth, she ascribes to her a very 
powerful action on the globe itself, without feeling any 
scruples concerning this self-contradiction. She afilrnis 
that Ihe moon, in passing over the ocean, compresses iU 
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and thui occasions the tides on its shorts. But how can 
the moon compress oar atmosphere, which, as we are told, 
does not extend more than a score leagues from us ? And 
even admitting that a subtle matter, and possessing great 
elasticity* should extend from the suHkce of our seas to the 
i^lobe of the moon, how could this matter be compressed, 
unless we suppose it to be confined in a channel f Must 
it not, in the present stale ci things, extend to the right 
and to the left, and the actioti of the planet be incapable 
of operating on any given point of the circumference of 
our globe ? Besides, why does not the moon act on the 
lakes and seas of small extent, where there are no tides? 
Their smallness can no more exempt them from the influ- 
ence of her gravitation than of her light Why are the 
tides almost imperceptible at the farthest extremity of the 
Mediterranean ? Why are they subject in niany places 
to intermittent movements and retardations of two or three 
days ¥ Lastly, why, towards the north do they proceed 
from the north, from the east of from the west, and not 
from the south, as was observed, with astonishment, by 
Martens, Barentz, Linschotten, and Ellis, who expected 
to see them come from the equator, as on the coasts of 
Europe ? The principal movements of the sea take place, 
ft is true, in our hemispliere,at the same time with the prin- 
<Mpal phases of the moon ; but we must not thence conclude 
ttieir dependance, and still less explain it by laws which 
are not demonstrated. The currents and the tides' of the 
ocean proceed, as I th^nk I have proved, iVom the effusions 
of the ices of tne poles, which depend, in their turn, on 
the variations in the course of the sun, as he approaches 
more or less toward either pole ; and as the phases of the 
moon are themselves regulated by the course of that lumi- 
nary, this is the reason why both take place at the samo 
time. Fartlier, the moon, when full, has an effective and 
evaporating heat, as I have already observed. She roust, 
therefore, act on the polar ices especially when at the full.* 

* This observation was made more than sixteen hondred years 
ago: '*The ni<>on produces tliaw ; diSMilvinc^ all ices and frostt by 
the humidity of her influence." Pliny^s Natural ffistoty, book ii 
thap. 101. 
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The Academy of Sciences, in ceropquence of experimentB 
made on the ace ion tA her rays fiith a burning glas tipoti 
the ball of a themometer, maintaiiied that ber light gare 
no warmth ; but this is not the ftnt error into which ivc 
nave been lead by our books and by our macbinesy as virp 
shall perceive when we tWat of the deoomposiO&n of the 
solar rays by means of a prtMH. Nor is it the first time 
that an assembly of men ^ icienoe have, withcut exami- 
nation, adopted an opinion on the auyionty of persons who 
make experiments with great formality and apparvtun. 
This is the war in which errors obtained credit That in 
question has however beeh nefnted, first at Rome and after* 
wards at Paris, by a very simple experiment S«nie one 
took a fancy to expose a vessel filled with water to the light 
of the moon, and to place another of the same kind in the 
shade. Tie water in the fini Was evftporated mticb sooner 
than that in the aecond. 

In vain we exert all our ingenaity ; we can seize nothing 
in Nature but results and harmonies ; the first principles 
universally escape us. What is wors6 than alU the methods 
of our sciences have exercised a pernicious influence over 
our manners and our religion^ It is tery easy to mkilead 
men with respect to an intelligence which governs all 
things, when nothing but tnech^mcai means are presented 
to them as first causes. O ! it is fio* by these that we can 
direct our course towards tlwse heavens of which we pre- 
tend to have a knowledge. Tbither the greatest of man- 
kind have turned theit eyes as to their last asylum. Cicero 
flattered himself that, after his denth, he should be an in- 
habitant of the stars, and Caesar ft>ndly hoped from that 
elevation 'o superintend the destinies of Rome. An infinite 
number €^ other men have limited their future happin€*ss 
to the expectation of presiding over a mausoleum, a grove^ 
a fountain, and others to that of being reunited to the ob* 
jects of their affections. As for us, what can we now 
hope from earth and heaven. Where we see nothing but the 
levers of our paltry machines? What! as the reward of 
our virtues are we destined to be confounded with the ele* 
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meotsf SfaaUtthyiaoiiU O my sabliine Feoeloo f bees* 
baled in inflammable air^ that soul whicih had oii'earth 
a seotuneBtrof jtn order, that did not exiat eren in the 
heavenft? : Qma it be poanble that luminariet go brilliant 
should be nathitigj but material globet» and that their 
movements^ 80>CQfUJIant] and sorariedyahoQld be merdy 
bliud attfacfionstfri .fWlaftj.can every thing around be 
insensible .milter^ and. tntelligence hare been bestowed, on 
men, whb. could gire faipnaelf nothing, only to render him 
miserable ? Can we have been deceived in the invphintavy 
aentiment Wluch causes us to raise 6u^. eyes towards hea- 
ven, in the agony oCdtstressy to solicit relief f The animal 
on the point of finishing. his career,, abandons himself en- 
tirely to his natural instincts. The -stag, when at the last 
gaK{H seeks the most.sequestred.part of the forest, content 
to resign- the untamed spirit which animates hinv beneath 
their hospitable sliades. The dying bee -fonsakes the 
flowers^ returns to- expire at the entranoe of the hive, and 
to bequeiEith her ioeial inatinct to her.lieloved repnllic. 
And shall man, under the ^idanoe of reason, find nothing 
in the universe worthy of receiving his departing sighs, 
neither inconstant firiends, nor gfeedy relatives, nor an un- 
grateful country, nor a soil stubborn to all his labours, nor 
a heaven indifferept to guilt and to virtue? 

Ah r it>i8'not thus that Nature has distributed her gifts. 
We bewilder ottfselvea iwith cur vain sciences. ..By carry- 
ing tlie researches of our. iunderstanding up to the very 
principles fif Natuare and of the Deity, himself, we have 
stifled in our hearts the sentiment of both. The same 
thing has haj^pened to us which once befel a peasant who 
led a happy life in a little! valley in the Alps. A stream, 
descending from those, moi^tains, fertilized his. garden. 
For a Jong time he adored in peace the beneficent Naiad 
who supplied its current, and who increased its quantity 
and its coolness with the heats. of summer. He mie day 
took it into his head that he would go and discover the place 
where she concealed her inexhaostible urn. To insure 
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succen, he began to trace upward the current of hb brook 
He keeps ascending the mountain. Every step he takes 
discloses to him a thousand new objects, plains, forests, 
rivers, kingdoms, and vast oceans. Transported wiUi 
delight, he flatters himself with the hope of soon arriving 
at the blest abode where tlie gods preside over the destiny 
of tlie world. But after a toilsonib journey he arrives at 
the foot of a tremendous glacier. He sees nothing aroiUMl 
him but fogs, rocks, torrents and precipices. The sweet 
and tranquil valley, the humble cot, the beneficent Naiad, 
have ail disappeared, his patrimony is nothing but a cloud 
and his divinity an enormous mass of ice. 

In like manner, science has conducted us by seductive 
paths to a termination equally frightful. She draws down 
on her ambitious researches that ancient malediction, 
pronounced against the first man who should venture to 
eat of the fruit of her tree. ^ Behold the man is become 
as one of us to know good and evil." He shall not then 
" put forth his band, and take also of the tree of life, and 
eat and live for ever." How many literary, political and 
religious quarrels have our pretended sciences excited^ 
How many men have Ihey not prevented from living only a 
single day ! 

The sublime genius and the pure spirit of Newton 
could not, undoubtedly, have stood still at the boundary of 
a vulgar mind. On observing the clouds repairing from all 
quarters to the mountains which divide Italy from Europe, 
he would have acknowledged the attraction of flieir sum- 
mits, and the directions of their chains conformably to the 
basins of the seas and the courses of the wind ; he would 
thence have inferred equivalent dispositions for the diifereiit 
summits of the continent and of the islands; he would 
have seen the vapours rising from the bosom of the Ame- 
Jean seas, and conveying fecundity through the air to the 
centre of Europe, fixing themselves in ice on the lofty 
pinnacles of the rocks, to cool the atmosphere oMiot coun- 
tries, undergoing new combinations to produce new efifects. 
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afid returning in a fluid state to their former ahoref» 
diffusing abundance in their way by a thousaa^ and a 
thousand channels. He would have admired the^onstant 
impulsion given to so many .different movements by the 
action of one single sun placed at tlie distance of ninety- 
six millions of miles ; and instead of seeking^tbe abode of a 
Naiad on the summit of the Alps, he would there have 
prostrated himself before that God whose Proyideiice em- 
braces the concerns of a whole universe. 

To study Nature with understanding* all the parts must 
be combined into one grand whole. For my part, 1, who 
am not a Newton, am determined not 1o <iuit the banks 
of my rivulet I will remain in my bumble valley, en- 
gaged in collecting herbs and flowers* happy if I am abl** 
to form with them some garlands to decorate the vestibule 
of the rustic temple which my feeble hands have presumed 
to rear to the majesty of Nature.* 

* The system of the harmonies of Nature, which I am proceeding 
to unfold, is, in my opinion, the only one that is on a level with the 
understanding of mankind. It was first given to the world by Py- 
thagoras of 8amos» whowu the father of phirosopby and theibonder 
of the sect of philosophers known by toe name of Pythagoreans. 
Never did there exist men of science so enlightened as they in the na- 
tural sciences, or whose discoveries have reflected higher honor on the 
human understanding. There were, at that time, philosophers who 
maintained that water, fire, air, atoms, were Ute principles of things. 
Pythagoras asserted, on the contrary, that the principles of thingfi 
were the adaptations and the proportions of which harmonies were 
composed,ana that beneficence and intelligence constituted the nature 
of the Diety. He was the first that gave to the universe the epithet 
of MTiMff mwftdus, on account of its order. Re maintained that it 
was governed b^ a Providence ; a sentiment perfectly conformable 
to the sacred writings and to experience. He invented the five zones 
and the obliquity of the zodiac. Be declared that the torrid zone 
was habitable. He ascribed earthquakes to water. In fact, their 
focusses, as well as those of volcanoes, a» we have already indicated, 
are always in the vicinity of the sea or of some great lake. He be- 
lieved that each of the stars was a world, containing an earth, an 
air and a heaven, and even in his time this was a very ancient opinion . 
for it is to be found in the verses of Orpheus. Lastly, he discovered 
the square of the hypothennse, which has given rise to an infinite 
multitude of geometrical theorems and solutions. 

Philolaus of Crotona maintained, that the sun collected the fire 
diffused over the universe and reverberated it, which affords a bet. 
ter explanation of his nature than the perpetual emanations of heat 
and light which we ascribe to him withi^nt reparaUon and without 
czhausUon. He held that comets were stars which reappeared after 
performing a certain revolution. (Ecetes, another Pythagorean, in- 
sisted that there were two earths, that which weinhabit and another 
opposite to it, an idea applicable only to America. 
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These philosophers believed tiukt the sOnl vm a hermony eoioBo^d 
of two ^rts. the one rational and the other irrational. They placed 
the fir Ai the head aftd the latter hboot the hearU They asserted 
that it wMimnftortalf and that 'at Che death of the man his soul fetams 
to the soul of the universe. They approved of divination by dreams 
and augury, but condemned that iv hieh fe performed by saeriftoes. 
Such was the humanity of their principles that tliey abstained from 
shedding, the blood .even of animals, sind from ea'tinft their flesh. 
Nature re waited their viMnes and th»«entlenesa of their manners 
.by numberless discoveries, and gave them the glory of having as 
followers, Socriltes, Plato, Architaf ofTarentum, who invented the 
screw, Xenophon, Bpabmondaa, who was educated by Lysis the Py. 
thagoreans, the ffood leing Nuroa, who taught the Tuscan priests to con-<r 
)ure down thunder, in aword.ail themnstHlustrtonschiinictersthat 
philosophy, iiterUare, the miiilary.art dnd royalty can ht^ast of. 

Pythagoras has been calnmi^iated as the author of various super- 
stitioos practices, aiheng the V etft,- ab^GHenOtf from beans, Ac. But 
as trnth is frequently obliged to t^ppear tomanhind under a veil, »<> 
the philosopher, und^ this Hllegor>', conveyed, to hi^ 'disciples the 
advice to abstain AMm pahUc emptoyiuents,- beoanse it was then tbe 
custom to make use of beans iir voting af the eleeUpn of magistrates. 
' A very celebrated writer of modern tihies, who seems to have 
talceif umbrage at every- man of gteat re|rataiion,'has ventured to at- 
tfuek the charaQter of Xenophon, in whom were combined almost 
all the qualities that dignify human natulre, piety, purity of mai>» 
ners, military valor and elo4iiienee. Mis style is Bo sweet that 
the Oreeks bestowed ou him the appellation of 'the Athenian 
Bee.' This- f^re'at man has been censared on the ground of that cele> 

- brated retreat by which he brooght-back ten. thousand -^ Oreeks into 
their country from the extrenkity of rPecsia^ after a maroli of eleven 
hundred leagues^ perfbrmed in SpHe . bf all the effoets of their ene- 
mies. A mahot learning of the present day ha* asserted that the 
retreat of this- great getielrai was an effect of the gQod»natiijneorcom- 

- passion of Artaxerxes ; and he has, in eoBseqaeiwe, Jtrealed the usarish 
> of Xenophon by the north of Persia as. an umseoessary precantion. 

Bat is it probable that the king of Persia shoaML have shewn indoU 
genee to the Greeks, when w;e.fcnow that by an net of the basest 

enrAdy he ent off twenty-five of theii; ehieftt . Howreonld the Greeks 
ave>retBnied by the -same road trfaiehtheyj had* gone, .urbenve very 
thing.in that track was in motion to dealcoy thent,tand.the Persians 
had laid waste. all the villages t Xenophon •defeated ail their pre- 

• cautions by taking a- coarse which thejr had 'dot fixreseen. For my 
part, I consider this as the greatest miiitaiyeaBpioii tlmt<«tts ever 
«chieired,'not only on aecovnt of the perpetnatisoecessiOnof batdes 

•and passages of mountains and jrivers in ihefaco^f innaascKabieene- 

. mies, hot because it was not sudaed^by a single act bf injustice and 
had no jotfaer object than the;preser«atian <of chfiMns. The -most 

, celebrated warriors of. antiquity Inveconsideiedl this retreat as a 
■iaster*pitece in .the military 'art«. *We have onhrecprd.aa-expression 
which Will ! ior ever cover • it with t^ory ': itr^iamaefed in an age 
and among a people by whichlbe/soieiiDeifrf.iMil' wkB oanted to the 
highest perfection, '«nd Wilder iaii!amaatBticfeB9iMfaioh>«dmitlM not of 



dissimulation, l-m«an ati atprf Hiioh jof.idmJawifi.t'Wfaen eouingllctt in 
the<conntry. of'itlie iParthiant* .'Shiaifl^nerai^.'vho^fieasesdtd -^v^t 
militarjjr ialentsyaadwas -at the;hdad-D£«nidrimy of ]one hvndred 
and< thiiiteen thousand; mtt»f '0# whom' sijity '£thoosahd.nneie.Baman 
•citiaens* being -ooiigedrtflilce Xenophon, tatmUMea reffeatiin'kher£sce 
of the Pa|*thians,'artd twenty tiines .an thti-pQintof heiuig-cat'eff,-ire> 
quently exclaimed with « sigh, *'0 the ten thooaaod'!" (See 
Plutarch*) .. : . . 
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STUDY X. 



OF SOME GENERAL LA.W8 OF NATURE, AND FIRST OF 

PHYSICAL LAWS. 

We shall divide tliese laws into laws physical and laws 
moraK- We shall first ezEmine some physical laws> com- 
mon to all the kingdoms of Nature, and in the following 
Study, fliiall nlake the application of them to plants, confor- 
mably t9 the plan proposed at the commencement of the 
work. We shall then proceed to the consideration of 
moral laws, and shall endeavor to point out in them, as 
well as in the physical laws, the means of diminishing the 
sum of human wretchedness. 

I have great* reason to intreat the indulgence of my 
readers. I have undertaken to open a path hitherto unat- 
tempted, *and I dare not flatter myself that I have made 
any very great progress in it. But the imperfect materials 
■ I have collected by the way, may, perhaps, one day, assist 
men of superior talents and in a more fortunate situation, 
in rearing to Nature a temple more worthy of her. Recol- 
lect, reader, that I promised you nothing more than the 
vestibule and the ruins of it. 

OF CONCORDANCE. 

Though concordance, coincidence, or conformity be a 
perception of our reason, I place it at the head of physical 
laws, because it is the first sentiment we endeavor to satisfy 
in examining the objects of Nature. Nay, there is such 
an intimate connection between the physical character of 
tliose objects, and the instinct of every being possessed of 
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•ensibilityy that a mere color is sufficient to roiue the 
dons of animals. A red object fires the bull with rage» 
and suggests to most fishes and birds the idea of prey. 
Tlie objects of Nature vnfoJd in the mind of man a feeliDg 
of a higher order, independent of his wants: it is that of 
concordance. It is by means of the multiplied concor- 
dances of Nature that man has formed his own reason; for 
reason signifies nothing more than the relation or the coin- 
cidence of the things that exist. Thus, for example, if I 
examine a quadruped, his eye-lids, which he can open or 
shut, at pleasulpe, present c<Hiicide«ces with the lighti tlie 
fiNns fil \m .ieet iiidicale a «imfomity. to.the aoil whicli,^ 
inlMbillk It ia.iiAfmnihte to form any deteniiiii||te.tde% «< 
^ime^. without CMB^ibiig on Ui6 sul^ecft inrioii9 sentinifiHla 
of. c^MCordftiice. Mr disoofilimcte* £ven oljii^t* the W99^ 
toaterial^ MxA Mch ils have nat* .strictly speaking, ,any deci« 
ded fiirhi, canool. present Uieniaelves to tis witbpiit (bete 
IntfcHeiJttial relations. A rUstio gr<lttQ or a ctvggy twM^ 
please or displease, according as they present ideas of repoiie 
or of obscurity, of pef^pectiYe or of precipice. 

Aniaudif ane aensible.oolyj to objects which have partir 
cblar Qonfdnhitiea to their want#. It may be as^rte^ that 
they have^ in this respect; a shajre of reason as. perfect :«• 
oiirs. , Had Newtoh be^n a bee» lie could iiot, ,^ith all hit 
geometry, have constructed his cell in 4 hivf^ without gir* 
ihg it, like that insect, an equal sidesi But 111911: diflfeii 
from ahimab in exttodiug this sentiment of conformity t^ 
all the relations of Nature, however foreign they mAy be 
to his necessities. It is dtis extension of reason that has 
procured him, by way of eminence, the denomination of a 
rational animal. 

If, indeed, all the individual rationality of ammals; Mrere 
united; k i^ probable that it would transoeud the genen^ 
reaaaa of. man, since he bia» devisdd most .of his arts and 
craAs merely by ^ imitating, their operationa; and besidca^ 
the aninnfa briiig with them ioto the world the perfect 
possesned of thei# indtridaal talenti^ whereat man Can only 
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acquire his at the ezpence of ipiich time and refleotioiv 
aad» as I have just observed, by iaitating the works of 
others. But man surpasses them oot only by uoitiog in 
himself the intelUgepce cUfifi^ed amooig them all, but by 
ascending to the source of all conformtti^ to the Deity 
himself. The only character which essentially distin- 
guishes man from animals is thia^ that he is a religious 
being. 

. No animal shares with him that sublime faculty. It 
may be considered as the principle of human intelligehce. 
It is by tliis that man has exalted himself above the in- 
stinct of the brute, so as to be .enabled to form. a concep- 
tion of the general plans of Nature; and that he was led 
to the supposition of an order of thipgs as soon a> he 
had a glimpse of an author. By this fie was emboldened 
to employ fir« as the first of agents, to traverse the seasi t^ 
give a new face to the earth by agriculture, to subject all 
the animals to his dominion, to establish society on the 
basis of religion, and to attempt to raise himself to th^ 
Deity by his virtues. It was not Nature, as is generally 
supposed, that first pointed out the God to man^ but it was 
a sense of the Deity in man that indicated to him the order 
of Nature. Savages are religious long before they are 
naturalists. 

Accordingly, by the sentiment of this universal coinci- 
dence, man is struck with alt possible conformities, though 
they may be foreign to Inm. Tli^ history, of an insect is 
interesting to him;, and. if his attention is not engaged by 
the insects which surround hiii^, i^ is because he perceives 
not their relations, unless some ReauDiur.be at hand to 
display, theii^; or the hal)it of seeing them, iien'ders theofi 
uninteresting or perhaps it may be some, odious or con- 
temptible pr^'^udice; for l|e is ipone affected by niojcal ^an 
by physical ideas, and by Jiis psssions tha^ by his reason. 

We shall farther remark> that all the sentiments of 
coincidence spring up in the heart of m^n, at the sight qf 
some useful oliject^ which frequently has no relation to his 
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wants. Hence it follows that man is naturally good, fince 
the aspect a]one of a conformity which is foreign to hini» 
communicates a sense of pleasure. It is from this natural 
sentiment of goodness, that the sight of a well-proportioned 
animal conveys to us agreeable sensations, which increase 
as the* animal unfolds to us his instinct. We love to see 
a turtle in an aviary, but that bird pleases us much more 
m the forests when murmuring forth her love ou the sum- 
mit of an elm, or when we perceive her engaged in buil- 
ding a nest for her young with all the solicitude of maternal 
tenderness. 

It is likewise in consequence of this natural . goodness, 
that discordance communicates a painful senm^ion, which 
is always excited by the aspect of any incongruity. Thus 
we are shocked at the sight of a monster It gives us pain 
to behold an animal that wants a leg or an eye. This 
feeling is independent of every idea of pain relatively to 
ourselves, notwithstanding the assertions of some philoso- 
phers; for we sufTer, even though we know that it came 
into the world in that state. Withered plants, mutilated 
trees, an ill-assorted edifice hurt our feelings: and these 
feelings are perverted in man only by prejudice or by 
education. 

OF ORDEB. 

A 8ERIBS of conformities which have one common cen- 
tre constitute order. There are conformities in the mem- 
bers of an animal, but order exists only in the whple body. 
Conformity refers to the details, order to the combination. 
Order extends our pleasure, by collecting a great number 
of conformities, and it fixes them, by giving them a deter^ 
mination towards one centre. It discovers to'us at once 
in a single object a series of individual conformities, and 
the principal conformity to which they all contribute. 
Thus order gives us pleasure, as beings endowed with 
reason which embraces all Nature, and it delights us stj 
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more petbaiM, ai ieeble creatum cqwble of adztng only a 
« BUtgle point «t m time. 

We behold with pleasure, for example^ the relations of 
the sucker of the bee to the nectareous. jaieea of £oweri; 
titoae of her thighs hollowed ioto speoni laaid briitlcd with 
hairs to the powder of the stamiiia whick she Uiere col- 
lects; those of her four wings to the booty with which she 
is loaded, (a resource denied by Nature to flics which tra;: 
yel without burtheD» and ndiieh, for that reason, have 
OBty^two*)} lastly, the use of the icng sting which slie 
lia« received for the defence of h^r {koperty, and all the 
coiiatddences of tlie organs of thiadimimitive insect, which 
are m^re ingenious and more mullipliad ;than those of 
Joiger iuiimals* But the interiisi we already feel is incteas- 
od; ,when.^ we perceive her covered, all over with a yellow 
powder, b^ thighs pendent and almost opfkesaed by her 
•burthen, steering her flight thronghiihe air, cntesing plains, 
rivers and forests, under points of the vwind wkh Vvhich 
she- is well acquainted, and alighting^ with a bumming 
noise, in the hoUoW triink of some aged oatk. :Here we 
perceive a different order, ou discovering a multitude of 
Jftde individnals similar to herself, who are continually 
'6ying in and out engaged in the labors of the hive. That, 
whbse particfirfar- conformilies we -are admiring is only a 
vidnber bf a numerous iepubUc, and ti&is rq>ublic is 'tself 
•jiOlhing more than a smtil coloiiy of the iaomense nation 
otf? bees, scattered over ihe whole surface of ihe dearth, from 
the Liiie to the shores of the Frozen Ocean. This ^tion 
iir subdivided into difierent:spedes, acoordrng:to the varions 
liinda of floiH!ers;i'for there^areaotne, which being destined 
loi bva..on;.8Uch JES! are.neidiated, are , furnished With five 
iidoks,2tO(pr^en(t >tfaelc riiditig on the petals. : Others, on 
4Hfe bsBtrary, as'the bees <if AmeHOa, have no stiug8,ibe- 
they constroiitfhear chives in the trunks 6f thorny 



• Tbc ichne^jnoD, or aoostic draga\/Iy» l>a« likewise fdur. wings, 
beeanse she likewise flies loaded with booty. I have seen her catcb 
tutlierfliee ito ^e air. 
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trees, which are very common in that part of the Hrorki, 
and these are their protection. There are many confor- , 
mities among the other species of bees with which we are 
totally unacquainted. Yet this great nation, whose colo- 
nies are so various, and whose poss e ssions are so extensive* 
is but a very small family of the class of flies, of which we 
know, in our climate alone, nearly six thousand species^ 
rnost of which are distinct from each other in form and 
instinct, as are the bees themselves from other flies. If 
we compare the relations of this volatile class, so numerous, 
with all the parts of the vegetable and animal kingdom, 
we shall find an innumerable multitude of different orders 
of conformity ; and were we to add to them those that are 
presented by the legions of butterflies, scarabei, grasshop- 
pers, and other insects which likewise . have wings, we 
should multiply them to infinity. All this would be, how- 
ever, but a little matter, if compared to the various indus- 
try of the other insects which crawl, leap, swim, climbs 
walk, remain motionless, whose number is incomparably- 
greater than that of the first : and the history of these last, 
added to that of the others would still be the history of a 
petty race of this great republic of the world, replenished 
with innumerable shoals of fishes, and endless legions of 
quadrupeds, amphibious animals and birds. All their 
classes, with their divisions and subdivisions, are themselves 
only individual conformities, only rays and points in the 
general sphere, of which man idone occupies the centre 
and apprehends the immensity. 

From the sense of general order result two other senti- 
ments; the one which throws us imperceptibly into the 
bosom of the Deity, and the other which recals us to the 
feeling of our wants ; the one which exhibits to us as the 
cause, a Being infinitely intelligent without us, and the 
other, as the end, a being extremely limited in our own per- 
sons. These two sentiments characterize the two powers, 
spiritual and corporeal, of which man is composed. This is 
not the place to unfold them : it is sufficient for me to re- 
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mark thst tlieM two Datoral seDtimenti are the genet 4I 
■ources of the pleasure we reeeire from the order of Nature. 
The animals are afiected only by the secondy and that in a 
very slight degree. 

A bee possesKs the seiitinent i]t the order of her hive, 
but she knows nothing ftirther. She is totally ignorant 
of the order which directs the ants io their nest» though 
she may have often seen them engaged in their labors. In 
Vain, if her hive were destroyed, would she seek refuge a» 
a republican, in the midst of their republic. In vain, iu 
her misfortune, would she display those qualitiiis which 
she has in common with them, and which make .ixmimu- 
nities flourish, temperance, industry, the love of country* 
and above all that of equality, united to superior talents ; 
he would meet, from them, with neither hospitality, con- 
sideration, nor pity. She would not even find au asylum 
among other bees of a different species, for every species 
has its sphere assigned it, and this by an effect of the wia- 
dcm of Nature; otherwise the best organized* or the 
strongest species would expel the others from their domains* 
Hence it follows, that the society of animals cannot subsist 
without passion§» nor human society without virtues. Man 
alone, of all animals, possesses tlie sentiment of universal 
order, jvhich is that of the Deity himsel( and by carrying 
ever the whole earth the virtues which are the fruits of it, 
be the differences which prejudice interposes between men 
whatever they may, he is sure of drawing to himself every 
heart. It was by this sentiment of universal order which 
governed your lives» that you became citizens of every 
country, and that you still interest us even when ye are 
no more, Aristides, Socrates, Mareus Aurelius, divine 
Fenelon — and thou too, unfortunate Jean Jacques! 

OF HARMONY. 

NAtuftH opposes beings to each other* in order to pro- 
duce conformities between them. This law was acknow* 
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ledged in the remoteal aotiquily. • It .in to be iband in 
many passage* of dbe^mwred writuigt. Here is one fron 
the book of £cdcMaaticus:*. Owmia dupUcim, uniim, eontrm. 
unum et non fedt qvidqwam deesse — ^" All things are dou- 
'' ble one against another, and he halb made nothing imper- 
fecC' 

1 consider this great truth as the key to all philosopliy. . 
It has Ifeen as fertile in discoveriet M the following: 
ly ** Nothing has been made in vain." It is the source of 
taste in the arts and in eloquence. From contraries arise 
all the pleasures of vision, of hearing, of the touch, the 
taste, and all the attractions of beauty» of whatever kipd it. 
may be. But, from contraries likewise arise nglinefis, dis- 
cord, and all the sensations whidi displease us. Is it not 
wonderful that Nature should employ the same cauaes to 
produce effects so different? When she opposes contraries, 
to each other, painfal sensations are excited i^ us» and 
when shie blends them we are agreeably affected. From 
the opposition of contraries arises discord, from their com- 
bination results haimony. 

Let ns seek in Nature some prooft of this great law 
Cold is opposed to heat, light to darksessb earth to water, 
and the harmony of these contrary elements produces 
effects the most enehanting: but if cold succeeds n^idly 
to heat, most of the v^etobles and aninrals expoped to 
these sudden revolutions are. in danger of perishing. The 
light of the sun is agreeable^ but if a black cloud suddenly 
intercept his rays, or if gleaming flames, such as those of 
lightning, burst from the bosom of that cloud, the eye, in 
either case, experiendes a painftil sensation. The horror 
of the storm is augmented, if the thunder adds its tremen- 
dous explosions, interrupted by intervals of profound silence ; 
and it is still farther heightened if the opposition of these 
celestial fires and obscnintles, of this tumult and tranquility, 
take place amid the gloom and the stillness of night. 

Nature, in like manner, opposes, on the sea, the white 

• Chap. zlii. v. M. 
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foam of tlie bilJowa to the black color of the rodo^ to 
announce to the mariner from alar the danger of thallowa 
She fk^queatly giTes them forms, analogous to deilruction> 
such a» tho^e of f^roeiona animalsr of nuoed edifieei^ or of 
vessels tiiPBi^ upside down. She evea makes hoUow soundi^ 
resembUb^ groans^ to isme from them at distant intenralsb 
The ancients imaged that in the rock Scylla they beh«|d 
a hideous, femafe, whose waist was surrounded by a pack 
of dogs that barked iifcessantfy. Our mariners have given 
to the rocks in the channel <k the Bahamas, so noted for 
shipwrecks, the name of Martyrs, because they present; 
amid the spray of the billows which break upon them, the 
horrid, spectacle of men impaled and exposed on wheels^ 
You would even imagine that you heard sighs and groans 
issuing from these dismal rocks% 

Nature likewise employs these clashing oppositioos and 
tliese signs of death, to express the characters of cruel and 
dangerous animals of all kinds. The lion, roaming by 
night, amid the deserts of Africa, annouaees his approach 
from afkr by roarings which perfectly resemble the rolling 
of thunder. The vivid and instantaneous flashes that dart 
from his eyes in the dark, exhibit likewise the appearance 
of the terrific meteor whicfe accompanies it In winter, 
the howiings of the wolves in the forests of the north re- 
semble the whistling of the winds that agitate the trees ; 
the screams of birds of prey are shriH> piercing, and now 
and then intehrupted by harsh sounds. Nay» there- are 
some which emit sounds like those that proceed from a 
haman being in pain. Such is the lorn, a species of sea- 
fowl, which feeds among the rocks of Lapland, on the 
carcases of animals that perish there, and cries like a man 
who is drowning. Noxious insects present the sanaeoppo* 
sitions and the same signs of destruction. The gnat, thirst- 
ing after human blood, announces himself to the eye by 
the white spots with which his dark body is studded, and 
to the ear by shrill sounds which disturb the tranquility 
of the groves. The carnivorous wasp is striped like the 
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liger with black bands on a yellow ground. We frequently 
find in our gardens, at the foot of trees that are decaying 
a kind of bug, which bears on its long red body, marbled 
with black, llie maak of a death's head. Finally, the insects 
which attack our persons, however small they may be, are 
distingubhed by the glaring oppositions <tf their colors to 
those of the ground on which they settle. 

But when two contraries are blended, be they of what- 
ever kind they may, pleasure, beauty and harmony are 
produced by the combination. I call the instant and the 
point of their union harmonic expressiotu It is the only 
principle that 1 have been able to discover in Nature; for 
her very elements are not simple, as we have already seen ; 
.hey always present accords formejd by two contraries, m 
analyses multiplied without end. Thus, to return to our 
examples, the most genial temperatures, and the most fa- 
vorable in general, to every species of vegetation^ are those 
of the seasons in which cold is blended with heat, as in 
the spring and autumn. They then occasion two kinds of 
sap in trees which the most intense heats of summer are 
capable of producing. The most agreeable effects of light 
and shade are perceptible at such times when they are 
blended with each otlier, and form what painters call 
ekiaro oscuro and half-lights. Hence the most delightful 
hours of the day are those of the morning and of the even- 
ing, those hours when, as Lafontaine expresses it in his 
charming fable of Pyramus and Thisbe, "darkness and 
light struggle for, the mastery in the azure fields.** The 
most lovely prospects are those in which the land and the 
water are lost in each other, which suggested to honest 
Plutarch this observation, that the most pleasant journies 
are those that are made along the shore of the sea, and 
the most delightful voyages are such in which you coast 
along the land. You will observe these same harmonies 
tesulling from the most opposite savors aiid sounds, in the 
pleasures of the palate and of the ear. 

We shall proceed to examine thp uniformity of this law 
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oy the Tery (fdnciplesy through which Natare conunttiii* 
cates to us the fint aenntioiM of her worki, which are 
cdorBy fomiB^ and motioaa. 

OF COLORS. 

I SHALL be carefiil Dot to attempt a definition of o^n* 
and still leas an explanation of their origin. Colors, say 
our natural philosophers, are refractions of light on bodies 
ai is demonstrated by the prism, which, breaking a ray of 
the sun, decomposes it into seven colored rays, which dis- 
play themselves in the following order ; red, orange, yellow, 
green, blue, indigo, and violet These, according to them, 
are the seven primitive colors. But, as I have already 
observed, I cannot pretend to say what is primitive in . 
Nature. I might object to them, that if the colors of ob« 
jects are produced only by the refraction of tlie light of 
the sun, they ought to disappear by the light of a taper, 
for the latter is not decomposed, or at least, in a very slight 
degree by the prism ; but I shall confine myself to some 
reflections on the number and order of these seven pretend* 
ed primitive colors. In the first plao% it is evident that 
four of these are compounded; for orange is composed of 
yellow and red ; green of yellow and blue ; violet of blue 
and red ; and indigo is nothing more than a tint of blue 
surchaiged with black. This reduces the solar colors to 
three primordial colors, which are yellow, red and blue ; 
if to these we add white, which is the color of light, and 
black which is the privation of it, we shall have five sim- 
ple colors with which it is possible to compose every shade 
imaginable. 

We must here observe, that our philosophical instru- 
ments deceive us with their air of superior intelligence, not 
only because they ascribe false elements to Nature, as when 
the prism gives compound for primitive colors, but by 
stripping her of true ones; Tor how many white and black 
bodies must be reputed colorless, since this same prism 
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does DoC exhibit their tints iii tlie deconifjositton of the 
■olar ray. This instrument leads tw into aiiotlier error re- 
lative to the natural order of these <^oiorB» lu making the 
led ray the first and the violet ray the last. Tlie order of 
eolors in the prism is therefore nothing more than the tri- 
angular decomposition of a cylindrical ray of light, of 
which the two extremes, red and violet, partalce of each 
other without terminating it ; so that the principle of co- 
lors, which is the white ray, and its progressive decompo> 
sition are not exiiibited by it. I am even very much dis- 
posed to believe, that a crystal may be cut with such a 
number of angles as to give the refractions of the solar ray 
an order totally different, and to multiply the pretended 
primitive colors far beyond the number of seven. The 
truth of such a polyedron woiild become quite as respec« 
table as that of the prism, if algebraists were to apply to 
it a few calculations somewhat obscure, and some of the 
reasonings of the cofposcnlar philosophy, as they have done 
to the effects of the other. 

We shall employ a method leu learned to afford an idea 
of the generation of coiors, and of the decomposition of 
the solar ray. Instead of examining them in a prism of 
glass, we shall consider them in the heavens^ and shall there 
behold the five prhnordial colors unibtded in the order we 
have mentioned. 

In a fine summer^s night when the sky is s^ne» and 
the air is charged only with some light vapors^ sufficient 
to break and veCmci the rays of the sun, as: they traverse 
the extremities of oar atinosphcfre^ repmir into tihe Open 
plain where you can pereeive the first fires of Aurom* 
You will first observe Ibe horizon become white at the 
place whei'ie she is to make her appearance, and this kind 
of radiance, has, on account of its coldr, procnred for it, in 
the French language the namb of dube (datirn) from the 
Latin word itlha, which signifi^ white. This whiteness 
insensibly ascends in the heavens, and Assumes a yellow 
tint^ a few degrtes above the horizon; the yeltow extendi 
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<i few degrees htghcr aud then paMcs into ortnge ; this 
shade of orange rises upwards ioto a deep verroilioo whicli 
feaches to tbe zeoith. From thb point you will perceive 
n the heavens behind you the violet succeeiling the ver- 
siilion, tlien the azure, afterwards the dark blue or indigo, 
and lastly an absolute black in the west. 

Though this display of colors presents an infinite multi- 
taide of intermediate tints^ which very rapidly succeed each 
other, yet there is a moment, and if my recollection be ac- 
curate, it is that when the sun is just ready to appear, in 
iwhich the dazzling white is visible just at the liorizon, tlie 
pure yellow as far as forty-five degrees, tlie color of fire 
up to the zenith ; tbe pure blue forty-five degrees below 
it towards the west, and in the west itself the black veil 
of night still lingering on the horizon. At least, I think 
I have remarked this progression between tbe tropics, 
where there is scarcely any horizontal jrefraction, which 
cmuses the light to encroach prematurely on the darkness, 
as in our climates. 

J. J. Rousseau one day otMenred to me, that tliough the 
ground of these colors of the heavens is blue^ yet the tints 
of yellow that melt into it, never produce green^ which re- 
sults from tbe mixture of those two tints in our material 
colors. I replied, that I had frequently perceived green 
in the heavens, not only between the tropics, but likewise 
over the horizon of Paris. This color, indeed, is scarcely 
ever seen with us, but in some fine summer*s evening. I 
have also beheld in the clouds of the tropics, all the colors 
perceptible on the earth, principally at sea and in stormy 
weather. Some are copper-colored, some the color of 
the smoke of a tobacco-pipe, others brown, red, black, grey, 
livid, chesnut, aud the color of the mouth of a flaming oven. 
As to those which appear there in serene weather, some 
of them are so lively and so brilliant, that no palace could 
ever exhibit any thing, equal to them, were even all the 
gems of the Great M<^1 collected in it. Sometimes the 
trade-winds, from the north-east or south-east, which con* 
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•tantly blow theic^ card the ck>«di like ftoclu of sUk, and 
then sweep them away towarda the west, cramog them 
over each other like the caier of a wkher-baaket Over 
the ttidea of this cfaecquered work they throw the clooda 
they have not employcMl, and these ace in no mall nupiber* 
roll them up into enormodi niawcs aa white as snow* turn 
their borders into the ibms of hilh^ and file them one 
upon- another like the CoitKHbiaa of Pem* i^ing them 
the^ appearance of mountains^ caverns and rocks ; after- 
wards, as CfiJning approaches^ they bteoome rather more 
citlni;' a» 'if fearfiA of deranging their wot1(. When the 
soti is setting behind' thii magnificent net-work, a muHi- 
tude of himinoas ray^ diirt through ail the interstio^ and 
produce sn^ an efibd^ Ihal the two sides of each loaenge^ 
inuminated by themi' appdEir to be edged with a fiUe^ of 
gt>ld, white tbtfqthfeMwo is hidi aic in the shade are tinged 
with a scipei<b oMn^/ " Wmtt or five streams of light».emBr- 
nated by thcf smttig^Shw op ikf theaenith* border with 
ftinges of gold the indeterminate summits of this celestial 
barrier, and reflect thei^fiTCfr on the pyramids of the. col- 
lateral 'aerhd mouiitainr, -which then appear to be of silver 
ahd vemtilion. Atthnrmoment yon perceine* amid their 
endHess ridges, a nnlltitnde of tallies exteliding>to iqfiuityt 
and distingiildting'tibemsdi^eft at their opd^gs by. some 
sfaadift df cat-nation" 6r itMe^vhir. These, celestial vaili^ 
exhit$lt-inf th(gkir vttriodi»:coht'6VirB. inufttitdbje. tiots^ of white, 
ivhidk' fiielf away intD'wBite;:or shaidefc psolonged without 
«Rf!ilif!rig'<»V^' othiershadi^ Yori obtenw: here and there 
torif^Mi^ of light isMiinrftxMBf^e ^verndaa sides of these 
MoinVtAhi^ add' pourlnir* their streams, like ingots of gold 
m!iNr%ilVei^; over rDCk» 'of- odM. Here are g1oomy», .perfo> 
itttMVdt*ft«,' thtougfr whosci- aperture you discover the 
purii a^ttre^rthe firmament^ there is sliextensivtB strand 
'<:dv^^rigd'Wilh'sarid8brgold;'stpetdiing^ovcar the rich.ground 
of heati^h; 'scAttet, pop^y^^dlored and green as the emerald. 
The revMieratioh of fb^se western bblora id difitiied over 
tlieiKa^' whose aznre^billowitfittingte with saffnm and 
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with purpTe. The mftrln^ti, teanirif ^efthe g«n*wa1e of 
the ship, adt^ire in silence these tiMA MMscap^ Some- 
times this sutilhne specX^M presents iCi^lf At tli^ hour of 
pmy^, and seems to tntife theiii to liaise their hearts, as 
weH as thefit Ve^s to th6 hed veils. It varies every instant; 
what a moment before ittts IntniiiOiis is now simply <SD]ored» 
and wMtf walB*co1oflfid nf ftow hi the slrade. The fbrms 
are t» f»r'iib\% as the tmts ; they are by tOtiia Js1i(n#B» 
hai^ts,- fhlls pfotited' With palni-'lreei^ vast bridges streteh- 
ing across rivers, fields' dfgok), of atfiethysta^ M rubies ; 
or rather,' nothing of air this': they' are ceIest<ftl-<5(>loiii and 
foniis, witich no peAcil* ttkt tmitale, no language can des- 
cribei 

It is very rettMrkublcl fhot ril l^a travelteri» #fio have, 
at di^erent seasons, asecfnded^ the most ^evated mountains 
of the globes betwe^'th^ tropics, and out of the tropics, 
in the heart of fhfe cOfitinent or in i^ands, have ii#rer be- 
held in the clouds below theM an^thWig butagfey, lead- 
colored' stirfade, without any vstfiation of coloiv Md resem* 
blfiig'that Ol^a laKe. The suA^nevmiheless, illumined those 
dbttds' wifir his Whole light, sMd hib rays might without 
obstrnctidn>liave eombiiilisd'llwre Aiithe kws of vefhiction 
to which ooi> syB»m of^y«i<» luu^i'sulgjeetedthem. Prom 
this observatfiHi'fbYIOWs this: reiAlt/ Which I shidl repeal in 
another pAfde. oft aotioiifft of' tt» iin^^rtaiicey that not a 
single tinf of eOloir is' employwt in« vakr throughout tfa«i 
unlver^'i that tbewF celestittl diebofatiom wei« made-fbr 
the levd'^ ther esMH/ attd^Hlotf-tbeir magnificent pOkit of 
vieW is' fltdtipted ^'tHe habilaHoDtof nian* 

Thes^ ad^i^ablo conceits of • ligfit and ferms^ wllt«}F 
mattif^ithemyehr^oirty in tlie Ibwtr^ region of ^eeloudiii 
the lesist inumiivediby-the sun, are pTodooed^by'lawv with- 
whfcH 1 am wholly unacqnaifttodji- Bun let theii^varirty 
be wifef i^ may, they are redd<abte to five colors; the yel- 
low appears to be a generation from white, the red a 
deeper shade of yellow, the bhife a fint of red strengthened, 
and the b1a(5k the ejctreme shade of blue. It is impossible 
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to doubt of this progreasion, when you observe in Uie 
morning, as I have already mentioned, the expansion of 
light in the heavens ; you there behold these five colors^ 
with their intermediate tints, generated from each other 
nearly in the following order: white, sulphur yellow, 
lemon yellow, yolk of egg yellow, orange, the color of 
Aurora, poppy-color, full red, carmine red, purpl^ violet; 
azure, indigo^ and black. Each of these colors seems to 
be only a strong tint, of that which precedes, and a faint 
tint of that which succeeds it ; so that the whole together 
appears to be nothing more than a modulation of a progres- 
sion, of which white is the first term and black the last. 

In this order of which the two extremes, that is, light 
and darknessy produce, by harmonizing together, so many 
different colors, you will remark that the red color holds 
the middle place, and that it is the most beautiful of all, in 
the judgment of every nation. The Russians instead of 
saying that a girl is beautiful, say she is red. They call 
her crastna devitsa ; red and beautiful l>eing with them 
synonimous. In Peru and Mexico red was held in the 
highest estimation. The most magnificent present which 
the emperor Montezuma could devise for Cortes was a 
collar of shells which naturally had that rich color.* The 
only demand made by the king of Sumatre upon the Spa- 
niards, who first landed in his country and presented him 
with many articles of the commerce and industry of Europe, 
was coral and scarlet-cloth,t and he promised to give them 
in return, all the spices and merchandize of India they 
could wish for. It is impossible to carry on an advanta- 
geous traffic with the Negroes, the Tartan; the Americans, 
and East Indians, unless by means of red stuffs. The tes- 
timonies of travellers respecting the preference universally 
given by all nations to this color, are unanimous. Of this 
I could produce innumerable proofs, were I not afraid ol 

* See Herrera. ^ 

t See General History of Voyages by the AbM Prevost. 
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being tedious, i have merely iodicated the aniTenNdity 
of this preference to deinoiistrete the falsehood of the 
philosophical axiom, which asserts, thai tasteaare arbitrary, 
or what amounts to the same thiug, that there are not in 
nature any laws for beauty, and. that our taatea i^re the 
effect of our prejudices. The very reverse is the case: it 
is our prejudices that corrupt our natural tastes^ which 
without them would be the same over the whole earth. 
It is from prejudice that the Turks prefer green to every 
other color, because, according to the tradition. of their 
theologians, it was the favorite color of Mahomet, whoae 
descendants alone, among all the Turks, enjoy the privilege 
of wearing gi*ee» tttrbans. From a contrary pr^udice 
their neighbours^ the PensiaM, deiqpise green, because they 
reject the traditions of the Turks, and deny that consan- 
guinity of their prophet, beitig followers of Ali. From 
another kind of whim, yellow appears to the Chinese the 
most distinguished of all colors, because it is that of their 
emblematical dragon: yellow ia^ therefore, the imperial 
color in China as green is- in -Turkey: nefertheless, ac- 
cording to Isbrant Ides^ the CImiese represent their Gods 
and heroes on the stage with their hcen stained a blood 
color. AH these nations coiitsider red. as the most beauti- 
ful color, the political color exeepted; and this is sufficient 
to establish witfl MiS^t 4d Uhn 'unanimity of preference. 
But without dwelling Itmger on the variable testimony 
of men, that of Nature is quite sufficient. It is with red 
that Nature heighten^ the most brilliant parts of the most 
beautiful flowers. . &he has bestowed a complete clothing 
of it on the rose^ ttie qoeep of flowers; she has given that 
tint to blood, the principal of life in animals ; she invests 
most qf the. )i)irds off, Jndia With a plumage of that hue, 
especially in Ih^ seajjon of love. There are very few of 
the feathered tribef on which she does not then bestow 
some shade of that rich cdloT. Some have their heads 
covered witli it, as the cardinals, others have breast-plates, 
collars, hoods, shoulder-kqots of it. Th^re are some which 
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preKire entirely the grey or browD grouod of their plu- 
mafrey but it is tipped with red, aa if they had been rolled 
in carmine. Some of them are betprinkled with it, as if 
you had blown a acarlet powder over them. They have, 
besides, a mixture of small white spots, which produce a 
charming effect A little bird of India, called Bengaii^ is 
painted in this manner.* But nothing is more lovely than 
a turtle-dove of Africa, which bears on her pearl-grey 
plumage, precisely over the place of the heart, a bloody 
spot, composed of several kinds of red and exactly resem- 
bling a wound. It appears as if this bird, dedicated to 
Love, was clothed in her master's livery and had served as 
a mark to his shafts. What is more wonderful, these rich 
coraline tints disappear in most of these birds, when the 
season of love is over, as if they were robes of ceremony, 
lent them by Nature only during the celebration of theii 
nuptials. 

Red, situated in the midst of the five primordial colors 
is the harmonic expression of them by excellency and the 
result, as we have observed of the union of two contranes, 
light and darkness. There are other very agreeable tints 
composed by the opposition of extremes. For example 
with the second and fourth color, that is yellow and blue, 
19 formed green, which constitutes a very beautiful harmo- 
ny, and ought perhaps to hold the second rank in beauty 
among the colors, as it possesses the second in their genera- 

* This beantifnl bird is called by English naturalists the Lovely 
Finch, and from its figure and size has beeta classed among the spar 
row kind. It is nearly of the same size as the mountain sparrow, 
being about five inches in length. Its wings are short scarcely reach- 
ing farther than the beginning of the tail, the feathers of which gra- 
dually decrease in length towards the edges, the colors of its plumage 
are striking and are disposed with great elegance. The forehead and 
throat are covered ^th a lively red, and this brilliant color appears 
to greater advantage by being contrasted with the ash grey that 
extends over all the rest of the head. The back and wing-cuverts 
are of an olive-yellow ; the feathers of the wings are black, and 
Uiose of the tail are red, but less bright than the forehead and throat. 
On the upper part of the neck is a collar of a beautiful yellow; the 
feathers of the belly to the abdomen are white in the middle and 
black mixed with yellow on the edges: the abdomen and the lower ^ 
tsil-coverts are white ; and the bill and feet are reddish. T. ^'^ 
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tionr In the eyes of many penontt green even appear^ if 
not the mort beautiAil, at least the most lorely of colofs* 
being less dazzling than red and more congenial to the eye.* 
I shall not enlarge on the other harmonic tints, that 
may be produced, conformably to the laws of their gene- 
ration, from the most opposite colors, and of which might 
be formed accords and concerts^ such as Father Castel 
produced with his celebrated harpsichord. I shall, how- 
ever remark, that colors may have an influence on the 
passions, and that they, as well as their harmonies may be 
referred to the moral affections. If, for example, you begin 
with red, which is the harmonic color, supereminently, 

* It is harmony that renden trtry thing perceptible* as it it mono* 
tony that makes every thing disappear. Kot only colors are the 
harmonic consonances of liant, bat there is not any colored body, 
whose tint Natare does not heighten by the contrast of the two ex- 
treme generative colors which are wnite and black. Every body 
detaches itself by means of light and shade, the first of which inclines 
to white and the second to black. Each body, accordingly carries 
-with It a complete harmony. 

TMs is not the effect of chance. If we were enlightened, for exam- 
pie, by a Inminons air we should not perceive the iignre of bodies, 
for their contours, their profiles and their cavities would be covered 
with a uniform light, which would cause the prominent and retreat* 
ing parts to disappear. It is therefore with a providence perfectly 
adapted to the weakness of our vision, that the Author of Nature 
has made the light to proceed from a single potot of the heavens ; 
and with an iutelligence equally admirable, he has given a progres- 
sive motion to the sun, the source of that light, in order to form with 
the shades harmonies varying every instant. He has likewise modi- 
fied this light on terrestrial objects, in such a manner as to enlighten 
both immediately and mediately ; by refraction and bv reflection ; 
and to extend its. tinU and harmonies #ith those of shade, in a way 
which language cannot express. 

I. J. Ronsseau one day observed to me : '* Painters can give the 
appearance of a body in relief to a smooth surface, I should like to 
see them give the appearance of a smooth surface to a body in relief." 
I made no reply at the moment, bat having afterwards reflected on 
the solution or this optical problem, the thing appeared to me by no 
means impossible. Nothing more would be necessary, according to 
my idea, than to destroy the harmonic extremes which render bodies 
prominent. Por example, to make a bas relief appear plain, its cavi- 
ties should be painted white, or its prominent parts black. As artists 
employ the harmony of the chiaro oscuro to produce the appearance 
of a body on a level surface, in like manner they might make use of 
the monotony of a single tint to give the appearance of a level surface 
to those which are in relief. In the first case they exhibit to the 
view a body which cannot be felt ; in the second they would pro- 
duce one which might be felt and not seen. This last deception 
would be quite as surprizing as tlie other. 
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and proceed to whitCik tte n^tcr jo^ apj^fOMlh to tbk 
fint lernit ttierfl(»(ire.Uv«ly waA ttie iiAa» gUy. will -be tbe 
<!olora. YoU'mi^tei«-tta-0iio0eteieA.|l#p|i)ri -fiBiigfi yel- 
low* lemoii^flBlplMirl ««d.ivhite....,Q^;tll«*c«iklnigi« the 
farther ymi pnend from red tonrai^ bl^olc^tbr moiPt t^d 
and disnuKare the-eokin^^&rk.'^wni.^ckiUlhBve-iNirpW viatel,' 
blue, indigo' aad foUek. -. JU.tbe hariNOP w» wbichf yon liiay ' 
form on both stdeaioy Ihp q^ibWantiiii . dj . bppowte oetow, 
the mere of the tinte'^Jirfl the: aeoeidbn^ |y Q|^M ig p are 
employed, the Morci'litely #illr Im theihafemoriie^ inditfae 
contrary fiW b^ the eate%hea'lli&cbk>lriaf the desoeiiding 
pcogvewion pi«doniinate. Kramithia hmiioiiic e^Eeet it is 
that green« being composed of yellow and blue, is the 
more lively iti proportion tatiieaie^iKleiicy of the yellotr, 
and the more sad la piro|>oftion to the prevaknce of the 
blue. Iti^7iJ:^«^iie'frxj*h-^^t^^^^ hafmoflic inguence that 
"white diffiMed most gaiety iuto all other oolors, because it 
^ light Itself. It even produces, by opposition, a durm- 
mg effect iir the; fcanBonies which I call nselaachoiy; for, 
blended fvitlii sy^ii^ it gives' the pleasing tints of the 
flower of KhtC?' Mixed with blue it produces a^ure, and 
with blcu^k it ^rms a peari-grey; but melted into red it 
exhibits that tfiariAliI^ . fint^ i^idh eotors the rose, the 
flower of hfe. If black, on the other hand, predominate 
among gay c0l<tir8, the effect resulting from it is much more 
dismal, than that which it would produce unmixed. This 
may be seen when it is mixed ivitli yellow, .with orange, 
with red, which are then rendered dull and gloomy colors. 
Red imparts life to all the colors into whose composition 
it enters, as White communicates gaiety and black sadness. 
If you would produce efifects exactly^ contrary to most 
of those of which we have just been treating^ you have 
only to place the extreme colors beside each other, without 
confounding them. Black, opposed to white, produces 
the most harsh and dismal effect. Their opposition is a 
^gn of mourning among most nations, as it is also at 
iestniction in the tempests of the heavens, aod the com- 
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motions of the deep. Even yeDow/ oppwed to blacky is 
the Characteristic of several dangerous aniitiali^ as the wasp 
and the tyger. None but women- employ these oppo- 
site colors with advantage in their dress; but they embel- 
lish themselves only by the contrasts tnhieh they form 
between them and the /color of tiieir o6m|toaons; and as 
rtd predominates tikere^ h follows that the opposite colors 
are advantageous to them, for harmonio expression is 
n^ver stronger than when it is placed between the two 
extremes by which it is produced. We shall have some 
farthei^ observations to o^r concerning this part of har- 
mony when we come to treat of the human figure. 

We Shall not pretend to detiy that some oti^tions may 
b^ started against the universality of these principles. We 
h^Ve represented white as a gay and black as a md color ; 
n<^verthe1e$8» certain negro nations represent the devil 
wiute; the natives of the peniii&ula of India, in token of 
mourning, rub tlieir forehead and temples with powder of 
sandal-wood, which is of a yellowish white cohr. The 
tiavigator La BarbJnais^ who in his voyage round the 
world has as ably described the manners of China, as those 
of our seamen and of several European colonies^ says, that 
white is the color of mourning among the Chinese. From 
these instances it might be concluded, that the sense of 
colors is arbitrary , since it is not the same in all nations. 
The reply we have to inakejOQ this head is as follows. 
We have already shewn in auother pltoe, that the people 
of Africa and Asia, however black they may themselves be 
(ireibr white women to those of every other color. If 
certain negro nations paint the devil white, this may pos- 
sibly be occasioned by the strong sense they entertain of 
the tyranny Which 'the whites exercise over them. Accor- 
dingly, white, having become with them a political color, 
ceatfes to be a natural one. Besides, the white with which 
fbey paint tlieir devil, is not a white, replete with harmony, 
Mke thai of the human figure, but a pure white, a chalk 
irhite,. such as that with which our painters color the 

VOL. II. I 
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figures of phantoms and spectres in their magical and infer, 
nal scenes. If this dazzling color is the expression of 
mourning among the Indians and Chinese, the reason is, it 
forms a harsh contrast with the dark skin of those nations. 
.The Indians are black, and the complexion of the south* 
em Chinese is much sun-burnt They derive their reli* 
gion and their principal customs from India, the cradle of 
the human race, the natives of which are black. Their 
exterior garments are of a dark color: robes of black satin 
are much worn among them; they wear black boots; ti^ 
furniture of their houses is covered for the greatest part 
with the beautiful black varnish which we import from 
that country. White must, therefore produce a harsh 
dissonance with their furniture, their dress, and in parti* 
cular with the dusky color of their skin. If these people 
wore in mourning, black habits, as we do, from the dark- 
ness of their color, it would not form a clashing contriHl 
with their dress. The expression of grief is, therefore^ 
exactly the same amoug them as among us; for if, ia 
mourning, we oppose the black color of our dress to the 
white color of our skin, in order to create a funereal 
dissonance, the people of the aouth on the contrary, oppose 
the white color of tlieir garments and the dusky hue of 
their complexion, for the purpose of producing the same 
effect 

This variety of taste admirably confirms the universality 
of the principles which we have laid down, respecting the 
causes of harmony and dissonance. It, farther proves that 
the agreeableness or disagreeableness of a color resides not 
in one single tint, but in the harmony or contrast arising 
from two opposite colors. 

We find demonstrations of these laws multiplied to infi* 
nity in Nature, to which man ought always to have 
recourse in his doubts. She forms harsh contrasts, in hot 
countries as in cold, of the colors of dangerous and destruc- 
tive animals. Venemous reptiles are invariably painted 
with Mriking colors. Birds of prey universally liave 
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efuihy co.on opposed to yellow and white spots on a dark 
ground, or dark spots on a light gronnd. Nature has 
given a fawn-colored robe, striped with brown, and spark- 
ling eyes to the (iger, ambushed in the shade of the forests 
of the south ; she has stained with black the snoot and the 
claws, and with blood-color the throat and eyes of the 
white bear, and this renders hini conspicuous, notwith* 
standing the whiteness of his skin, amid the snows of the 
' 3iorth« 

OP FORMS. 

LvT us now proceed to the generation of forms. It 
appears to me that their principles, like those of colors, 
may be reduced to five, namely, the line, the triangle, the 
circle, the ellipsis, and the parabola. 

The line generates all forms, as the ray of light does all 
colors. Like Uie other it proceeds, in its generations by 
degrees, first producing by three fractions, the triangle, 
-which, of all figures, contains the smallest of surfiu^ 
under tlie greatest of circuits. The triangle, composed 
"tself of three triangles at the centre, afterwards produces 
Uie square which has four, the pentagon which iias five, 
the hexagon which has six, and the other polygons^ i^ to 
the circle, composed of a multitude of triangles, whose 
summits are at its centre, and the bases at its circumfe- 
ifence, and which, in opposition to the triangle, contaia 
the greatest of surfaces, within the smallest of peripheries* 
The form which has hitherto been progressively advancing^ 
from one and the same centre, form a line to a circle, 
afterwards deviates from it, and produces the ellipsis, then 
tlie parabola, and lastly, all the other widened curves, all 
the equations of which may be referred to these last 

Under this aspect, then, the indefinite line has not any 
common centre; the triangle has *three points in its cir- 
cumference which have a common centre; the square has 
four, the pentagon five, tlie hexagon six, and the circle 

i2 
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hds all the points of its circumf^renee regulated to one 
common and only centre. The ellipsis begins to deviate 
from this arrangement^ and has two centres, and the para- 
bola, and the other cnrves analogous to it liave an infinite 
number of centres' comprehended in their axes, frcAn which 
they remove farther and farther, forming as it were dif- 
ferent speeies of funnels. 

Having established this ascending ^neratito Of forms 
from the line, by the triangle, up to the circle, and their 
descending generation from the circle through the oval to 
the parabola, I deduce from these five elementary forms 
all the figures in Nature, as I compose all possible tints 
with the five primordial colors. 

The line presents the slenderest form, the circle the 
Aillest, and the parabola the most sloping. In thb pro- 
gression it may be remarked that the' circle which occnpiei^ 
the middle place between the two extremes, is th^'ihost 
beacttiftil of all the elementary forms, as red -is the most 
beautiful of all the primordial co4ors. rshall'not ^ay lik^ 
certain ancient lAiHosophers, "that this form'' is tire mo4l 
beautiful because it is the figure of the stars, whi<^,' ia fact 
would not be a contemptible reason, but if wet)nly em- 
ploy the evidence of om* senses,' it is the most gratefbl both 
to the eye and the touch; it is likewise the most strscep^ 
tible of -motions; finally, what is no mean autbotHty witH 
regard to natural truths, it is cohSideredaA the most plead- 
ing by all nations Who employ it in their omahients and in 
their architecture, and is particularly confcnhable ^t6 the 
taste of children who pi%fbr it in their ihstruth^nts of diver- 
sion to every trther. J J 

It is remaTrk^ble tliat'thes^'fiv^ d^hieritary forms have 
the Bame analogies to eAth bthieras the'ilvi^ 'primot-dial 
colors; so that if you procped*in their teceriaihg generation 
from the sphere to 1he;linb, you Wfll liave fornrts Angular, 
lively and gay; terminating in a right fine, df wMch NSi- 
ture composes numberless stellated and radiated figures, 
which are so agreeable in the heavens and on the earth. 
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I( on the contraiy, you descend from the iphere to the 
excavated forms of the parabola, you will have cavenioua 
figures which are so frightful in precipices and abysses. 

Farther, if you join the elementary forms to the primor- 
dial colors, term for term, you will observe their principal 
character mutually strengthen each other, at least in the 
two extremes and in the harmonic exprenion of the centre; 
for the two first terms will give the white ray or linc^ 
which is the ray of light itself; the circular form, united 
to the red color, will produce a figure analogous to the 
rose, composed of spherical portions tinged with carmine^ 
and in consequence of this two-fold harmony, deemed in 
the opinion of all nations the most beautiful of flowers. 
Lastly black added to the vacuity of the parabola, height- 
ens the gloom of retreating and cavernous forms. 

With these five elementary forms it is possible to com- 
pose figures as agreeable as the tints arising from the har- 
monies of the Bwe primordial colors ; so that the more of 
the two ascending terms of progression is blended in these 
mixed figures, the more light and gay will be such figures; 
and the more the two descending terms predominate, the 
more heavy ieind dull they will be. Thus the figure will 
be the more elegant, the more the first term, which is the 
straight line shall pervail in it. 

For example, the column pleases us because it is a long 
cylinder, because it has a circle for its base, and two straight 
lines or a very long quadrilateral figure for its elevation. 
But the palm-tree, of which it is an imitation pleases still 
more, because the stellated or radiated forms of its palms, 
likewise taken from a straight line, constitute a very agree- 
able opposition to the roundness of its stem; and if to this 
you add the harmonic form, by exceOeuce, that is the cir- 
cular form, you will add inexpressibly to the gracefulness 
of that beautiful tree. This likewise has been done by 
Nature, who knows nmch more of the matter than we, 
for she has suspended at the base of its divergent branches 
sometimes the oval date, and sometimes the circular cocoa 
nut I 3 
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In genera], whenever you employ the circular form, you 
will greatly enhance the plelmtre U a£fbrds by uniting with 
it the two 'oontnuriea that compoae it; for you will then 
have a complete elemedtary pregresftion. The circular 
form alone prasente but one expremon, though, in truth, 
tlie mo0t beautiful of all : but* whenr united to its two ex- 
trcmea^ it formi^ if I may to expire* myitelf, a complete 
idttu It it fVomthe^ efitect ithich thence results that the 
virigap conmler the form of the heart to be so beautiful, 
that they roompare to it every other beiiotiful object ** 'Tis 
beautifa) as' a heart,** say they.* This form of a heart- 
coneiflls atita base of a plrojecting angle* and above of a 
retreating ah^le» thei^e we have the extremes ; and in its 
colliiteffal parts of tw(0'spherica^polKioBS; thereifr harmonic 
expression. 

It^sikrOicrfrom the sanieharmoim* that the long ridges 
of mountaans, crowned with lofly pyramidal peaks and 
separated from each other by deep vallies; delight us by 
their graoefhlnen^ and- their majesty. If to these you add 
rivers windhig bcdow, rddiatirig poplars on their banks, 
flocks a«d shepherds, yon will have vallies resembling 
those of Temper In this landscape, the Circular forms of 
mountains: are placed bet^A^een their extremes, which are 
the projecting parts of the rocks and the retreating parts 
c^ the vallies; But if you' separate from it the harmonic 
expressions; that is, the curvatures of these mountains, to- 
getiier with their happy inhabitants, and suffer their ex- 
tremes only to remain, yon will then haye a dreary portion 
of the land of Cape Hdrn^ angular and peaked rocks on 
the brink of precipices. 

If to these you add (^positions of color, as that of snow 
on the summits of their dusky crftgs, the foam of the bil- 
lows breaking' on the Uackened shore, a lurid sun in a 

• This idea) whichihaAy a reader will undoubtedly consider at 
rather whimsical^ if not absurd, must certainly be confined to the 
commonalty of the nati-v^e eotuitry of the author. erperfaai»s of aon 
particnlar diftriaof it. T. 
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gloomy sky, torrents of rain in the midst of smnmer, tre- 
mendous squalls succeeded by calms no less frightful, a 
European vessel on her way to spread desolation over the 
South seas^ striking upon a rock just at the close of dayr 
f.ring from time to time guns, the ^gntfls of distress, ivhose 
report is repeated by the eehoes of these horrid deserts, 
frighted Patagonians hststenrng to their caves, you wilf 
have a complete view of that land of desobrtioti, covered 
with the shades of death. 

OF MOVEMENTS. 

It reniains for me to make a few observations concern^ 
wg movements. Of these we shall likewise distivvguish 
dve principal ones ; motion, properly sa called, or the ro- 
tation of a body round itself, which supposes no change of 
place, and which is tlie principle of all motion ; sueh Is 
perhaps that of the sun ; next the perpendfcufar, the cir- 
cular, the horizontal and the state of rest. To these all 
movements may be referred. You wllf even remarlt that 
geometricians, who likewise represent them by igures, 
suppose the circular ihotion to be generated by the per- 
pendicular and the horizontal, and, to mkke use of dieir 
language, produced by the diagonal of thei^ squares. 

I sbaU not insist on the analogies of the generation of 
colors and of forms to those of the generation of motion9» 
and which subsist between the White color, the straight 
line, and motion proper or rotation ; between the red color, 
the spherical form, and the circular motion; between 
darkness, vacuity and rest 1 shall not pretend to UnfblH 
the infinite combinations which may result frotrt the tinfoti 
or the opposition of the corr^ponding terms' of each gene- 
ration, and of the relations of these same terms. ' I leaVe 
to the reader the pleasure of proiseeuting this id^a, and of 
forming with these elements of Nature harlhohie^ enchant- 
ing and perfectly hew. I shall confine myself, in this place, 
to a few rapid observations on motioris. 
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Of all motions the harmonic or circular motion is most 
agreeable. Nature has diffused it over moat of her works 
and has even rendered vegetables fastened down to the 
ground susceptible of it Our plains present us with fre- 
quent images of it, when the winds form on the meadows 
long undulations resembling the waves of tlie sea, or gently 
agitate on the summits of the mountains, the towering 
tops of the trees, and make them describe portions of a 
circle. Most birds form large circles as they sport in the 
aerial expanse and delight in tracing in it a multitude of 
curves and spiral figures. It is remarkable that Nature 
has bestowed this agreeable kind of flight, on various inno- 
cent species of the feathered tribes, which otherwise pos- 
sess no recommendation in point of song or plumage. 
Such among others is the flight of the swallow. 

The case is very different with respect to the progressive 
motion of ferocious or noxious animals : they advance by 
leaps and bounds, and to movements at times extremely 
slow, they join others that are violently rapid : this may 
be observed in the motions of a cat when she catches a 
mouse. Those of the tiger when he endeavours to seize 
his prey are exactly similar. The same discordances are 
dbservable in the flight of carnivorous birds. That species 
of owl called the great horned owl» flies in the midst of a 
tranquil sky, as if driven to and fro by the wind. Tem- 
pests present, in the heavens, the same characters of des- 
truction. Sometimes you behold the clouds moving in 
opposite directions ; at others you perceive them flying 
with the rapidity of a courier, while others remain motion- 
less as rocks. In the hurricanes of India, the tremendous 
gusts of wind are always intermingled with profound calms. 

The more a body possesses of motion proper or rotation, 
the more agreeable it appears, especially when to this 
movement is united the harmonic or circular motion. For 
. this reason the trees whose leaves are moveable, as the 
aspin and the poplar, are much more graceful than the 
other trees of the forest when agitated by the wind* They 
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please the eye by the waving of their tops tnd by preteuU 
ing alternately the two sides' of their leaves of. two di^r« 
ent tints of green. They likewise delight the ear by 
imitating the bubbFnfir^ of <?dter. It is from the effect of 
motion proQ(er,'th'at, setting aside every moral idea, animab 
interest us more than vegetables, because they have withioi 
themselvi^-the t^i'fnciples of motioki. 

I believe there is not a single spot on the ftce of th« 
earth in which some body is 'not in motion. Often have 
I been in the riii^st of vast solituides, by day and by nighty 
in seasons of the 'profoundesk tranquillity^ and I always 
heard a noise of some kind. Frequetitly,* i&deedy it was 
otily that of a bird flying, oir of ah insect stirring a leaf ; 
but still that sound supposes motion. 

Motion is the expression of life: .for this reason Nature 
has multiplied the causes of it in all her wotfks. On^ of 
the great chiarms of a landscape is to see motion in it, and 
this the pictures of most of our greit masters ikii€o express. 
}f you except such as represent tenspests, you- will invari- 
ably find their forests and the meadows motiaoJ^v^ and the 
waters of their lakes frozen. KeyertfaeJeto the inversions 
of the leaves of trees, turning up a grey or a white under- 
side, the undulations of the grass ni tiie valiies and on the 
brows of the mountains, those that rutie Ihe polished sur* 
face of the waters, and the foam that wiiileus the ahorest 
remind the spectator with inexpresa&ble {^eanire in a bum* 
ing summer scence, of the refreshitig lH«ath of the zepfayrSk 
To-^esemfi^i be added, with iuinite < giflice» the move- 
ments pIfe'cuTiar to the animafis Which inhabit tliam; for 
example ifte concentric circles fomied by the diver on the 
surface of the water, the flight of a sea-fowl taking its 
departure from a hillock, its legs stretdied out behind and 
its neck before; that of two white doves, skiaamiBg side 
by side, in the shade, along the skirts of a forest; the 
rocking of a wag-tail at the end bf the leaf of a reed bend- 
ing beneath her weight. It would even be possible to 
express the nftotion of a loaded carriage sk)wly ascending 
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a hill, by repreaentiog the dttst of the crashed pebbles 
rising aroand its wheels. Nay I even imagine* t|aat it 
would be possible to render the effects of the singing of 
birds and of echoes perceptible^ by the expression of cer* 
tain harmonies of which it is not necessary to treat in this 

place. 

So far are most of oar paintersy even among those of the 
most distinguished talents, from employing accessaries so 
agreeable, that they omit them even in subjects of which 
these accessaries form the principal character. If, for 
example, they represent a chariot in motion they never 
&il to exhibit every spoke of the wheels. The horses, 
indeed, are gallopping; but the chariot is motionless. 
Each of the wheels, however, of a carriage that is running 
with a rapid motion, appears like one solid surface ; all its 
spokes are blended together to the eye. It was not thus 
that the ancients, our masters in every branch of the art^ 
imitated Nature. Pliny informs us that Apelles had so 
accurately painted chariots with four horses, that the 
wheels appeared to turn round. In the curious Ibt which 
he has transmitted to us of the most celebrated paintings 
of antiquity, which were the admiration of Rome even at 
his time, he mentions one representing a woman spinning 
wool, whose spindle seemed actually to whirl, and another 
held in high estimation, "in which were seen two light- 
armed soldiers, one of whom is so heated with running 
during the battle, that you see fiim sweat, and the other, 
who is laying down his arms, appears so fiitigued, that you 
imagine you hear him panting.** In many modem pictures 
I have seen machines in motion, wrestlers and warriors in 
action, but never observed effects so simple and so expres- 
sive of truth. Our painters <x)nsider them as petty details 
beneath the notice of a man of genius. Nevertheless 
these petty details are traits of character. 

Marcus Aurelius, who possessed quite as much genius 
as any of our moderns, has very judiciously remarked that 
these are the things on which the mind fnequently fixes 
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its attention, and which aflford it the greatest pleasure 
•'The sight of the shrivelliDg of ripe figs,** says he, ** the 
bushy eye-bfows of the lion, the foaming of an enraged 
wild boar, the reddish scales which rise on the crust of a 
loaf jttst taken from the oven, fills us with delight" There 
are several reasons for this pleasure, occasioned in the first 
place by the weakness of the human mind, which in every 
object fixes on some principal point, and in the next by 
Nature, who, in all her works, likewise presents to us one 
single point of conformity or discordance, which is, as it 
were, its centre. Our mind increases its a£fection or its 
aversion, in proportion as this characteristic trait is sim* 
pie,, or in appeacance contemptible. For this reason, in 
eloquence. -the shortest expressions always convey the 
strongest passions; for, as we have hitherto seen, all that 
is requisite to produce a sensation of pleasure or of pain, 
js, to determine a point of discord or of harmony between 
two contraries: now wlien tlicse two contraries are oppo* 
site in nature, and likewise in magnitude and in weakness 
their contrast is redoubled and so is consequently their 
effect. 

To this conspires in a particular manner, the surprize 
of seeing great subjects of hope or of fear arising from 
objects apparently of little importance; for every physical 
effect produces in man a moral sentiment. 1 have seen, 
for example, many pictures and descriptions of battles 
which endeavoured to inspire horror by the infinite variety 
of weapons of every kind represented in them, and by a 
multitude of dead and dying, wounded in every possible 
way. The greater was the quantity of machinery employ- 
ed to move me, the less was I moved ; one effect destroyed 
the other. But I was much more affected on reading in 
Plutarch the death of Cleopatra. This great painter of 
adversity represents the queen of £gypt mediating in the 
tomb of Anthony on the means of eluding the triumph of 
Augustus. A peasant, with the permission of the guards 
on duty at the entrance of the tomb, brings her a basket 
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of figs. The momeiit he iMi jretire<it she hastens to unco- 
ver the basket, and perceives the asp which she had sent 
for, in order to put a period to her misera^ life. Tiiis 
contrast, in a womau, of liberty aud.of »lavjery, of royal 
power and of aouifailation, of voUiptuouttteqs mmL of death; 
those leaves and fruits^ among which sh(3 perceives only 
the head and the sparkling eyes of the. puny reptile pr»^ 
pared to terminate iutevesfs.so.importaut* and to which 
she says: <* There you are!** — rail these oppositions make 
you shudder. But in order to retMfer the very person of 
Cleopatra interesting, it is not..nrquislte that you should 
picture her to yourself as she is represented by .our paiu^ 
ters and sculptors, an academic figure destitute of expres* 
sion, a Sabina in stature, robust and replete with health, 
with large eyes turned towards heaven, ^nd wearing round 
her brawny arm a serpent twisted like a bracelet. This 
IS no representation of the little, and v^^luptuoiis queen of 
Egypt* who had herself carried^ as we have elsewhere 
"^ observed, in a bundle of clothes, on the shoulders of 

Apollodorus, to keep a secret assignation with Ju]iui< 
Caesar; running at night disguised as a shopkeeper, through 
the streets of Alexandria with Anthony^ rallying him and 
tauntingly declaring that his jests and his humor smelt 
strongly of the soldier. Still less is it that unfortunate 
Cleopatra, reduced to extreme wretcheduess, drawing up, 
by means of cords and chains, with the assistance of two 
of her women, through the window of the monument in 
which she had taken refuge, her head downward and 
never letting go her hold» says Plutarch, the same; Antho- 
ny, covered with blood* who had run himself through witli 
his sword, and who nmstered all his rems^ping strength 
that he might get up and expire in her arms. 

Details are not to be despised; they are frequently traitf 
of character. To return to our painters and sculptors, i' 
they refuse expression of motion to landscapes, to wrest 
lers, and to chariots in the course, they however bestow & 
on the portraits and statues of our great meo and nhiloso- 
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pbere. They represent them as angels soaucling the 
tramp of the last judgment, with hair flying about, wild, 
wandering eyes, the muscles of the face in a state of coa- 
vulsion, and their garments fluttering in the wind. These, 
they say, are the expressions of genius. But men of 
genius, and distinguished characters are not madmen. I 
have seen portraits of some on antiques. The medals of 
Virj^il, of Plato, of Scipio, of Epaminondas, nay even of 
Alexander, represent them with an air of calmness and 
serenity. Let inanimate bodies, vegetable and animal, 
obey all the movements of Nature; a great man* in my 
opinion, ought to be the master of his own emotions, and 
it is only from the possession of this empire that he de* 
serves the title of Great. 

1 have deviated a little from my subject, to give a few 
lessons of conformity to artists, whose art is much more 
difficult of execution than it is easy for me to criticise. 
God forbid that any thing that I have said should give 
a moments pain [to men whose works have so often 
afforded me delight! I only wish them to avoid the aou 
demic manner by which they are fettered, and to stimulate 
them to follow the track of Nature as far as their genius 
will carry them. 

This would be the proper place to speak of music, for 
sounds are nothing but movements, but persons of abili- 
ties far superior to mine have thoroughly investigated that 
great art. If any foreign testimony could confirm me in 
the certainty of tfie principles 1 have hitherto laid down, 
it is that of the most skilful musicians who have reduced 
harmonic expression to three sounds. Like them I might 
have reduced to three terms the elementary generations of 
colors, of forms, and of movements but, in my opinion, 
they have themselves omitted in their fundamental basis, 
the generative principle, or sound, property so called, and 
the negative term or silence, especially since the latter 
produces such powerful effects in the movements of 
masic. 

VOL. 11. K 
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1 might extend these proportions to tastes^ aod deipou* 
ttrate that the most agreeable among them have similar 
generations; as we find by experience in most fruits, whose 
different degrees of maturity present successively five tastes, 
the acid» the sweet» the saccharine, the vinous and tiie 
bitter. They are acid while growing^ sweet when ripe, 
saccharine in a state of perfect maturijty, vinous -iu their 
fermeutation, and bitter in a state of dryness. We should 
farther find that the most agreeable of these tastes, namely, 
the saccharine, occupies the middle of this progressioii, of 
which it is the harmonic term; that it forms by its nature, 
new harmonies, when combined with its extremes; for 
the beverages which are most grateful to the palate are 
those composed of acid and sugar, as the refreshing liquors 
prepared with lemon juice; or of sugar and bitter aub- 
stanceSf as coffee: but while I am endeavouriug to open 
new paths to philosophy, it is not my intention to present 
new combinations to voluptuousness. 

Though I am thoroughly convinced of the truth of these 
elementary generations, and am able to support them with 
a multitude of proofs which I have collected relative to 
the tastes of nations both polished aqd savage, but which 
time permits me not to introduce in this place ; yet I 
should not be surprized if many of ray readers were to 
differ from me in opinion. Our natund tastes are per* 
verted, from early in&ncy, by the prejudices which 
- influence our physical sensations much more powerfully 
than these last direct our moral affections^ More than one 
ecclesiastic considers purple as the most beautiful of colors 
because his bishop wears iti more bishops Ihap one give 
the same, preference to scarlet because it is the cardiiuiKs 
color; and more than one cardinal undoubtedly, would 
rather be dressed in white, because that is the c<^or of 
the head of the church. A soldier frequently looks upon 
the red as the most beautiful of ribbons, and his superior 
officer prefers the blue. Our constitutions, as. well as our 
conditions, have an influence on our opinions. Persons 6t 
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gay dispositiom prefer lively colors to all otben, perKMia 
of delicate fbeiUigs like softer haea^ and the melancholy 
are pleased with dusky tints. Though I myself consider 
red as the most beautiful of colors, and the sphere as tiie 
most perfect of forms, and thougti L am bound more 
strongly thstnany other to acdhere to this order, becaoseit 
is the order of my system, I yet prefer to red the earmme 
which has a trht of violet, and to the sphere the ovaA or 
the elliptical form. It like^v^ appears to me, if I may 
venture to say so^ that Nature has adapted both these mo* 
dificationsto the rose, at least before its complete expansion 
I farther like violet-oolored flowers better than white, and 
much better than yellow. I prefer a branch of lilac to a 
pot of stock-gittyflowers, and a China daisy with its disk 
of a smoky yellow and its violet and dusky petals, to the 
most flashy dastre of sun-flowers in the gardens of the 
Luxembourgt. I am persuaded that I have these tastes in 
common v?ith many other persons, and that, to fOrm i 
judgment of the charactei^ of men, by the color of titeir 
dress, therte are many more of a serious than of a gay Idis- 
position, i km likewise of opinion, that Nature (fo>r to 
her we must always have recourse to ascertain the truth) 
has ^iven most of her physical beauties a tendency towards 
melancholy. The plaintive notes of the nightingale^ the 
shades of the forests, the sombre lustre of the moon, insph^ 
nO gaiety, but yet they are intereatiiig. 1 feel much 
greater emotion in contemplatmg tlie setting than the ri- 
sing sun. In general we are pleased with lively and 
sprightly beauties, but we are affected only by such as are 
melancholy. We shall endeavour in another place to un- 
fold, the causes of these moral affections. They are con* 
nected with laws more snbHme thain physical laws: while 
thtese amuse the senses, those addre^ the heart and apprizie 
us that man is born for a higher destination. 

I may possibly be mistakeil in the oider of thete glinera- 
tions and may have transposed the brms. The <»nly Object 
I have in view is to open ne^ paths in the Stady of Nature. 

K 2 
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It it Mifficient for my purpose if the effect of these genera- 
tioni be generally acknowledged. Men more eiilighteDed 
may arrange their relations in better order. All that I 
have said on this subject, or may still hare to say, ia redu- 
cible to this great law: eirery thing in Nature ia formed 
of contraries; from their harmonies spring the sense of 
pleasure^ from their opposition results the sense of pain. 

This law, as we shall see, extends also to morals. Every 
truth, excepting truths of lact, is the result of two contrary 
ideas. Hence it follows^ that whenever we decompose 
a truth by logic, we divide it into the two ideaa of wluch 
it is constituted; and if we assume one of its elementary 
ideas as the only principle, and deduce consequences from 
it, we create a source of endless dispute ; for the other 
elementary idea will furnish results diametrically opposite^ 
to the person who is disposed to punsue them; and these 
results are themselves susceptible of contradictory decom- 
positions which go on without end. This the schools are 
admirably adapted to teach us, and thither we ara 
sent to form our judgment They instruct us to separate 
the most evident truths, not only into two, but, as Hudi- 
bras says, into four. If, for example, some one of our 
logicians considering the influence of cold on vegetation, 
sliould endeavour to prove that cold is the only cause of i^ 
and that heat U even prejudicial to it, he would not omit 
to mention the efflorescences and the vegetation of ice, the 
growth, the verdure, and the flowering of mosses during 
wmter, the plants burnt up by the sun in summer, and 
many other effects relative to his thesis. But his antago- 
Dist,^availing himself, on his side, of the influences of spring, 
and the devastaUon of winter, would not fail to demonstrate, 
inat heat alone imparts life to vegetables. Nevertheless, 
tne truth is, that heat and cold together form one of the 
hir^^' of vegetation, not only in temperate climates, 
«wt even in the midst of the torrid zone, 

or mZ^ ^ ^^'"'^ *^*^ *" disorders, whether physical 
or moral, are nothing more than oppositions produced b, 



STUDIES OF NATURE. 101 

the collision of two oontinrieik If men woold pay attention 
1o this law, it would put ati end to most of Qktir bnon 
and disputes; for it may be said, that as every thing '» 
composed of contraries, whoever affirms a simple proposi- 
tion is ouly half right, since the contrary proposition has 
equally an existence in Nature. 

There is perhaps, in the woHd, but one troth intBHeetua), 
pure, simple, and without any contrary ided; it ia the ak^ 
istence of God. It is very remarkable, that those -who 
have denied it adduce no othel* proofii to siippeit their ne- 
gation, than the apparent disorders of Nature^ the extfeaee 
principles of which alone they to6k lnt» consideration; so 
that they have not proved the non-existenee of God, biit 
tiiat he is not intelligent, or that he is not good. Tlieir 
error, therefore, proceeds fVom their ignofknce t>fthe laws 
of Kature. Besides, their arguments have been franded, 
for the most pari on the disorders of men, who exist in a 
different order from that of Nature; and who kffi the only 
beings endowed with sense who have been abandooed io 
to their own direction. 

Witi^ regard to the ri2iiure of God, I kiidtii tiial religion 
herself represents him as th^ harmonic principle, by way 
pf excellence, not only with relation t6 etll that suivoun^ 
him, of which he is t^e creator and the thover^' but eveii 
in his essence divided into three pehoiis. Bosmiet has 
extended these harmonies of the Dett jr to mah^ by seeking 
to discover in the opersttion^ of hik sotH sbfVie <?ottfonAfty 
to the Trinity of which it U the inttige. theite lofty spe- 
culations are, i must ackriotvl^cf|^e, liVflnifeYy above * my 
capacity. Nay^ I am fitfed With wonder, that the l>eity 
should have permitted beings so weak and so transitory, 
to have so much as a glimpse of his oinnl^eAfce on earth, 
and that he should have veiled, uitd6r the combinations of 
matter, the operarions of hfs infimte intelHg^nce, in order 
to adapt it to our perception. A single act of his will was 
sii^ient to give us existence; the^hght^i^ cothiminicatlon 
of his works io illumine our reaSon ; but I aiii persuaded, 

K 3 
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tlmt if the ■mallent ny of hv divine esKnce were to be 
diiectly comamnicftted to us in a human body, we ahoakl 
be aDDihikted. 



OP COM80NANCB8. 

ComooaDcei are fepetitions of the same harmoniek 
They augment our plesuares by multiplying them, and 
tiainferring the enjoyment of them to new scenes. 

They farther delight us, by demonstrating that the same 
inielligence presided o?er the different plans of Nature, 
since it every where presents us witli similar harmonies. 
Accordingly, consonances confer more pleasure than sim* 
pie harmonies, since they' inspire sentiments of extennon 
and of tlie Divinity, so congenial to the nature of the hu- 
man soul. Physical objects excite in us a certain d^ree 
of pleasure, only by unfolding an intellectual feeling. 

We find frequent examples of consonances in Nature. 
The clouds of the horizon, oiten resemble, at sea, the forms 
ijf mountains and the appearances of land, with such accu* 
racy, as sometimes to deceive the most experienced mariner. 
The waters reflect in their changeable bosom the heavenst, 
the hills, the forests. The echoes of the rocks repeat in 
their turn the murmur of the waters. Walking one day, 
along the sea-side in the Pays de Caux, and observing the 
reflections of the shore in the bosom of the waves, I was 
not a little surprised to hear other billows roaring behind 
me. I turned round, and perceived only a high, steep 
shore, whose echoes repeated the noise of the waves. This 
double consonance appeared extremely delightful; you 
would have said there was a mountain in the sea^ and a 
sea in the mountain. 

These transpositions of harmony from one element to 
another communicate great pleasure* Accordingly, Nature 
frequently multiplies them, not only by fugitive images, 
but by permanent forms. In the midst of the ocean, she 
hat repeated the forms of continents in those of islandi^ 
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moit of which, as we have already seen, have peaks, moaii- 
taini^ lakes, rivers, and phuns, proportioned to their extent, 
as if they were worlds in miniature. On the other hand, 
she represents,. in the midst of the land, the basons of the 
vast: ocean in the mediterraneans, and in the great iakes^ 
which have their shores, their rocks, their islands, their 
volcanoes, their currents, and aometimes a flux and reflux, 
which is peculiar to themselves, and is occasioned by the 
effusions from icy mountains, at whose feet they are com> 
monly situated, as the currents and the tides <^ the ocean 
are produced by those of the poles. 

It is very remarkable that the most beautiful harmoniea 
are those which have the most consonances. Nothing in 
the world, fbr example, is more, beautiful than the sun, 
and nothing is more frequently repeated in Nature than 
his form and his light. It is reflected in a thousand differ* 
ent ways by the refractions of the air, which every day 
exhibit him above all the horizons of the globe, before he 
has risen and after lie is set ; by parhelia which sometimes 
exhibit two or three reflections o? his disk at once, in the 
Jiazy skies of the north ; by rainy douds, in which his 
refracted rays trace an arch tinged with a thousand hues ; 
and by the waters, whose refluxes represent him in an in* 
finite number of places where he is not, in the bosom of 
meadows, amid flowers besprinkled with dew, and in the 
shade of verdant forests. . The earth, dull and unpolished, 
reflects him too^ in the specular particles of sand, of mica, 
of crystals, of rocks. It exhibits the form of his disk and 
of his rays in the disks and in the petals of a multitude of 
radiated flowere with which it b covered. Finally, this 
brilliant luminary .. is himself multiplied to infinity, with 
variations unknown to us, in the innumerable stars of the 
firmament, which he discovers to us as soon as he quits 
the horizon, as if he withdrew his presence from the con- 
sonances of the earth, merely to display to the eye those of 
the heavens. 

From the law of consonances it results, that whatever is 
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bat ftnd mott beaiitiftil iu Naiure u the iiit»t cdmmott 
sad the most frequently repeated. To thit must be ascri* 
bed the VArious species in tech. genui» which are so miich 
the more namerous, in pfotiortioa to the utility of thai 
genus. In the regetable kingdom^ te ettample^ there is 
rio family so fiecessary as that of gramtaedua plants^ Which 
afford subsistence not only to all the quadrupfeds^ bnt to 
an infinite number of birds and insects ; nor is there any 
whose species are so varied. We diall notice, in the Study 
on Plants, the reasons of this variety. I shall only remark 
m this place, that it is among the gramineocis famiUea that 
man has found the many different kinds of grain frbm 
which he derives his principal iubaatenoe^ aaki thal^ from 
reasons of Consonances not only the spades, but several of 
the genera, neatlf approadh eftoh otlier, ihat. they riiarf 
offei similar services to manunier lalijttideB totally, differ^ 
ent Thus the miJtet of Africa, the maiafe of Brasi}^ the 
rice cf Asia, the Mtgopalm of the Moluocaa^ whotse^trdnh 
is filled with a fldtritious fioar, correspond, td the grain of 
Europe. We discover consonances of anotber.kilidiii.tha 
same places, as if Nature had intended to multipiy.faer b» 
nefits, by varying only Hie form, without cHangiB^aoarcely 
any thing of their qualities. • Tbas^ labour gardtes/. how 
delightful and- how osefel is the coasqniftace between! th^ 
orange and thid letfton-triBe, the a^qpile aiid.thcpear^' the 
walnut and th^-llaz)e ; and in our ft^ffl-^yai^: that between 
the horse and the ass, the goose and diedtid^ the coi^ 
and the goat . -^: . . 

Fdrther e»ch genus is itfconsotlftmje' with itself by means 
of the sexes. Between the d^^«8^ however^ ^efe are con- 
trasts whi<;h give the greatest eWgy to 4heir Ibv^s, frodi 
the very opposition of coiVlfrai'ie^''fi^m- wM<JK< as. we hai« 
seer), all harmony ol^inaies; but wiitllotft t&e gdnenit iOoit- 
sonance of forms thaft.e^i&tsbdWeefl tilem,^4ki»tble'bein^ 
of the same genus would neVef hav< a^rMichlM each -other. 
Without this, one sex would have for ever remathed fi 
stranger to the other. Before either of th^m could have 
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observed what the other potteawd that oorreipoiided to ita 
necessities, the time of reBectioa would have absorbed that 
of love, and would perhaps have extinguished desire. It 
is consonance that draws them together, and contrast that 
unites them. I cannot believe that in any genus of animal 
one sex is totally different from the other in exterior forms: 
and if differences actually exist, as some naturalbts assert^ 
in various fishes and insects, I am persuaded that Nature 
has placed the habitation of the male and the female very 
near to each other, and has prepared their nuptial couch 
at no great distance from their cradle. 

But there is a consonance of forms much more striking 
than even that of the two sexes : I mean the duplicity of 
the organs which exists in each individual. Every animal 
is double. If you consider his two eyes^ his two nostrils, 
his two ears, the number of his legs, disposed in pairs, you 
would be ready to say : here are two animals glued together 
and united under one skin. Even the parts of his body wbic^ 
are single, as the head, the tail,, the tongue, appeared to be 
formed of two halves, joined together by sutures. This is 
not the case with the members properly so called; for ex- 
ample, a hand, an ear, an eye^ cannot be divided into two 
similar halves ; but the duplicity of form in the parts of the 
body, essentially distinguishes them ftt>m members; for 
the part of the body is double and the member is single, 
the former is always alone, and the' latter is always re- 
peated. Thus tlie head and the tail of an animal are parts 
of his body, and the legs and the ears are his members. 

This law, one of the most wonderful, though one of the 
least observed in Nature, destroys all the hypotheses which 
ascribe to chance the organization of beings; for, indepen- 
dent of the harmonies which it presents, it doubles at once 
the proofs of a Providence, which did not think it suffici- 
ent to bestow one principal organ on every animal for 
each particular element, such as, an eye for the light of 
the sun, an ear for the sounds of the air, the foot for the 
ground which is to support it, but determined besides that 
he should have every organ m paink 
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Some sages have considered this admirable arrangemeot 
as a fbres^ht of Providence, that the animal might always 
have a substitute to supply the loss of any of his organs, 
exposed to various accidents ; but it is remarkable that 
the interior parts of the body, which at the first sight 
appear single, present ou examination, a similar duplicity 
of forms, even in the human body, where they are more 
confounded than in other animals. Thus the five lobes of 
the lungs, one of which has a kind of division; the fissure 
of the hver ; the supernal separation of the brain, by the 
reduplication of the dura mater: the septum lucidum, 
similar to a leaf of talc, which separates its two anterior 
ventricles ; the two ventricles of the heart and the div'isions 
of the other viscera, aimounce this double union, and seem 
to indicate^ that the very principle of life is the consonance 
of two similar harmonies.* 

From this doplication of organs results utility much 
more extensive than if they were single. Man embraces 
with two eyes more than half the horizon: he would 
scarcely be able to take in a third part of it with a single 
one. With his two arms he performs an infinite number 
of actions, which he could never accomplish with one only, 
such as lifting upon his head a load of considerable size, 

• Each organ U itself in opposition to the elements for which it it 
destined, so that from their matoal opposition springs an hartuony 
-«[^hicli cdnstitotes the pleasure experienced by that organ: This is 
exceedingly remarkable and confirms the principles which we have 
laid down. Thus the organ of vision, adapted principally to the son, 
is a body which 11 opposite to him in this respect, that it i» almost 
entirely acqueous. The sun emits luminous rays; the eye, ou the 
contrary, is snrroanded by dusky eye-lashes whletl over-shadow it. 
The eye is fatther veiled by a lid, which it opens and shuts at plea 
sure, and it moreover opposes to the whiteness of the light, a tunic 
entirely black, called the urea, which clothes the extremity of the 
optic nerve. 

The other parts of the body, in like manner, present oppositions to 
the action of the elements to which they are adapted. Thus the feet 
of animals which scramble over rocks have claws, as those of lions 
and tigers. The animals tViat inhabit cold climates Are clothed with 
warm furs, &c. We must not, however, always expect to find these 
contraries of the same species in every animal. Nature possesses an 
Infinite number of means to produce the same effects, acoordaug to 
the necessities of every individual. 
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and climbing up a tree. If he-wercrapported by no mom 
than one leg, his footing would nof only be much lest llm 
than upon two^ but be would be unable towalk, and would 
be reduced to the neoesaity of crawling or hopping. TIms 
mode of advancing would be* entirely diKoidaat to the 
constitution oftiie other parts of his body and the difier- 
ent surfaces over which he is destined to travel* 

If Natui« has given to animals a single exterior organ 
such as the tail, the reason is, that its use* being very limited, 
extends but to a single action* to which it is fully equiva* 
lent Besides, the tail, from its situation is secured from 
.almost every danger. Farther^ scarcely any but powerftd 
animala have a long tail, as the bull, the horse, the lion. 
The raU>it and the hare have a very short one. In feeble 
animals who have long tails^ as the ray, it is armed with 
pricMes, or grows again if it happens to be torn off by any 
accident; as in the case of the lizard. Finally, whatever 
may be the simplictty of its use* it is remarkable that it i» 
formed of two similar halves like the other partB of the 
body. 

There are other interior consonances, which collect, as 
it were diagonally, th^' difi^ent- 6rgans of the body, in 
order to ft>rm one only ^d single animal of these two 
halves. 1 sbadl leave to anatomists the investigation of Ais 
incompreheniible conneclioiv;' but, be their knowledge 
ever so e^ensiVe, I doubt^ whether they will ever -be able^ 
to trace the windings of this labyrinth. Why, for example* 
should the pain wh«i;h attacks a foot, sometimes be fell in 
the opposite part of the head, and vice versa? I have seen 
a very astonishing proof of this consonance in a serjeant, 
who I believe, is stilf liying in the Hospital of Invalids. 
This man, fencing one day with a comrade, who, as well 
as himself, made use of his sword in the sheath, received a 
thrust in the lacrymal angle of the left eye, which immedi- 
ately deprived him of his senses. When he came to him* 
seH; which was not for several hours after the accident, he 
found himself completely paralytic in his right leg and 
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right arm, and no medical amiatance has ever beea able ta 
restore the use of them.* 

I shall here observe, that the cinel experimenls daily 
made on animals to discover these sacred correspoodencies 
of Nafeuve, serve only to spread a thicker veil over thera, 
for their aniacles, contracted by fear and pain, impede the 
course of the animal spiritt, accelerate the velocity of the 
blood, throw the nerves into a state of convulsion, and tend 
much rather to derange the animal economy, than to unfold 
it These barbarous means employed by modern physics^ 
have an influence still more pernicious on the morals of 
those who make use of them ; for besides conveying felse 
notions, they inspire them with the most atrocious of all 
vices, whidi is cruelty. If we might presume to interro- 
gate Nature concerning the operations she conceals from 
us, I should think pleasure a much more proper subject 
than pain. Of the propriety of this sentiment I was wit- 
ness to an instance at the country-seat of a young gentle- 
man in Normandy. Walking in the adjoining fields with 
the proprietor, we perceived some oxen fighting; be ran 
towards them brandishing his sitek, and the animals imme- 
diately separated. He then went up to the most ferocious 
of them, and began to scratch him with his fingers at the 
root of the tail. l*he animal whose eyes were still inflamed 
with rage, immediately became motionless, extending hit 
neck, opening his nostrils, and snuffing the air with a 
pleasure which demonstrated, in a very amusing manner, 
the intimate correspondence between this extremity of his 
body and his head. 

• This man was a native of Franchc Comt£. T never saw him bat 
once, and have forgotten his name and the regiment to which he 
belonged, but never shall I lose the recollection of his virtae, which 
was reported to me on good authority. When his misfortune obliged 
him to 1^ to the hospital, he remembered that, as a seijeant, he had, 
by the insUgation of his captain, inveigled a young country fellow, 
the only son of a poor widow, to inlist, and that he had been killed 
three months afterwards in battle. On the recollection of this act 
of cruelty and iiyusUce, he resolved to abtain from wine. He accor 
dingly sold his allowance and remitted the amount every sixmontk* 
to the mother whom he had robbed of her son 
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The dnplication of organs is likewise observable id 
vegetables, especially in their most essential part% such as 
the anthercB of the flowers which are doable bodies; in 
their petals one half of which corresponds exactly to the 
other; in the lobes of their seed, Ifcc A single one of 
these parts, however, appears sufficient for the develop* 
ment and the generation of the plant This observation 
Blight be extended to the very leaves, the two halves of 
which correspond in most vegetables, and if any of them 
deviate from this order, it is doubtless for some particular 
reason, well worthy investigation. 

Tliese facts confirm the distinction which we have made 
between the parts and the members of a body ; for in the 
leaves in which this duplication occurs, we commonly find 
the -vegetative faculty, which is diffused over the body of 
the vegetable itself; so that if you plant those leaves with 
care and at the proper season, you will see the complete 
vegetable produced from them. Perhaps it is l)ecaa8e the 
interior organs of th^ tree are double, that the vegetative 
principle of life is diffused even into its slips^ aM may be 
aeen in a great number, which shoot up from a branch. 
Nay tliere are some which have the faculty of perpetuating 
themselves from simple cuttings. Of this we have a noted 
instance in the Memoirs of the Academy of Sciences. Two 
sisters on the death of their mother, uiherited an orange- 
tree. Each of them obstinately insisted on having it in 
her portion. At length neither of them being disposed to 
resign her claim, they agreed that the tree should be cut in 
iw0 and that each should take her half. The tree accor« 
dingly shared the &te to which the child was doomed by 
Solomon. It was clefl asunder; each of the sisters 
replanted her half; and, wonderful to be related! the tree 
which the animosity of the sisters had divided, was covered 
with new bark by the hand of Nature. 

It is this universal consonance of forms that has sug- 
gested to man the idea of symmetry. He has introduce) 
It into most of the arts, and especially into architecture^ as 

TOI.. 11. L 
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mm ewBBtiil put of order. To nch a d egw*. is fiMt im il 
the work of ioldlifeBoe and of eooibinatioo, that I num 
der it as the principal diuacter by which an orgaoixed 
body may be distiagimfaed fnm mch ai are not oiganixed 
and are only the rendti of a Ibrtnitou aggregation^ how- 
ever regnbr flieiraannbfaige any appear; ncharethoee 
prodoced by cryrtallintinne, eflloreHXBcei^ chemical vege* 
tiitioo% and igneooa cffiniona. 

Proceeding, after these reflectioni^ to consider the globe 
of the earth, I observed with flie atBMMt artoniafament, 
that it too preKoted, like every organiaed body, a dapli- 
eation of forms. I bad imsgined from the beginning, 
that the globe being the work of an intdltgence, a certain 
order most of necessity pervade it. I had discerned the 
utility of isbnds^ and that of banks, reefr, and rocka^ to 
defend the most exposed parti of continentu against the 
correnti of the ocean, at tlie extremities of which they are 
always situated. I had likewise discovered the utility of 
bays, which, on the contrary, are removed from the cur- 
retits of the ocean, and hollowed out into deep recesses to 
shelter the months of nven, and to serve, from the tran- 
quillity of their waters, as an asylum to the fishes, which, 
in every sea, retire to them in shoals to coHect the spoUa 
of vegetation and the alluvions of the land that are there 
discharged by the rivers. I had admired, in detail, the 
proportions bf their different structnrea^ but had formed no 
conception of their combination. My mind was bewilder* 
ed amid so noiany intersections of land and sea,' and I 
should have ascribed theni without hesitatiod to chance, 
if the order, which I had (terbeived in each of tiie parts, 
had not led me to suspect the existence of an order like- 
wise in the totality of the work. 

i I am now about to display the globe under a new as- 
pect I request the reader to forgive this digression, which 
is a fragment of the materials I had collected relative to 
geography, and lends to prove the universality of the laws 
of Nature^ for the existence of which I am contending. 
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•hall be, as usual, rapid and superficial ; but it if of little 
importance whether I weakea ideas which I hare not 
been permitted to arrange in their natural order, if I can 
only transmit the germ of them into heads possessing 
liitelligence superior to my own. 

I first sought the consonances of the globe m its north* 
ern and southern division. But so far from discovering 
resemblances between them, I perceived nothing but oppo- 
sitions ; the first being, in a manner, only a terrestrial 
hemisphere, and the other a maritime hemisphere^ so to- 
tally different that the winter of the one is the summer of 
the other, and the seas of the former seem to be opposed 
to the lands and islands scattered over the latter. This 
contrast presented to me another analogy with an or- 
ganized body ; for, as we shall see in the following 
articles, every organized body has two halves in contrast, 
as there are two in consonance. 

1 found in it, then, under this new aspect, a certain ana^ 
logy with an animal whose head is directed towards the 
north, by the magnetic attraction peculiar to our pole, 
which seems to &x there a sensorium, as in the head of an 
animal ; the heart under the Line, from the constant lieat 
which prevails in the torrid zone, and seems to determine 
it as the region of the heart ; lastly, the excretory organs 
in the southern part, where the greatest seas, which are 
the receptacles of the aUuvions of continents, are situated, 
and in which are likewise found the greatest number of 
volcanoes, which may be considered as the excretory or- 
gans of the aea^ wl^se bitumens and sulphurs they are 
continually consuming. Besides, the sun, iVho remains 
Ave or six days longer in the northern hemisphere, seemed 
to present me a more marked resemblance to the body of 
an animal, in which the heart, the centre of heat, is a little 
nearer to the head than to the lower extremities. 

Hiough these contrasts appeared to me sufiiciently de- 
terminate to manifest an order on the globe^ and though 
Norilar ones may be observed in vegetables, distingiiish(*J 

l3 
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as they are into two partus opponte in iuoction* aud iu 
fomut Mich as the Icavei aiid the root% 1 was fearful 
of iiidalg;uig any iaM^^iiiatioa aii4 of geiieniliziiig» throi^b 
the weakness of the human mind, those hiws of Nature^ 
peculiar to every existeooe, by eztendiog them to king- 
doms not susceptible of their application. 

But I ceased to donbt of the general order of the earthy 
when, with two halves in contrast, I perceived two others 
in consonance. I was struck with astonishment, I mutt 
confess, when I observed in the duplication of forms which 
f*onstitute its body, members exactly rq;Kated on either 
side. 

The glotw^ if it lie considered from east to west, is 
divided, like organized bodies, into two similar halves, 
which are the Old and New World. Each of their parts 
cxHresponds in the eastern and western hemisphere ; sea 
to sea, island to island, cape to cape^ peninsula to penin- 
sula. The lakes of Finland and the gulf of Archangel 
corresponds to the lakes of Canada and Baffin^s Bay ; Nots 
Zembia to Greenland ; the Baltic Sea to Hud8oo*s Bay ; 
the islands of Great Britain and Ireland which cover the 
first of those Mediterraneans to the islands of Welcome 
and Good Fortune, which protect the second ; the Medi- 
terranean, properly so called, to the gulf of Mexico^ which 
is a kind of Mediterranean formed, in part, by islands^ 
At the extremity of the Mediterranean is situated the 
isthmus of Suez, in consonance with the isthmus of Paoa* 
ma placed at the bottom of the gulf of Mexico ; below 
these isthmuses, the peninsula of Africa presents itself on 
the one hand and the peninsula of South America on the 
other. The principal rivers of those divisions of the globe 
are facing each other ; for the Senegal discharges itself 
opposite the river of Amazons. Lastly, each of these 
peninsulas, advancing towards the south pole, is terminated 
by a cape equally noted for tempests, the Cape of Good 
Hope and Cape Horn. 

Between these two hemispheres there are many other 
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points of contonance, on which I shall not enlaiige. AH 
these points, it must be admitted, do not oorreqiond in the 
same latitudes : but they ark disposed in a spiral linc^ 
winding from east to West^ and extending from north to 
south, so that these corresponding points come in pro* 
gression. They are nearly in the same latitude, setting 
out from the north, as the Baltic Sea and Hudson's Bay, 
and they lengthen in America in proportioi^ as it adTanccs 
towards the south. This progression is likewise percep- 
tible throughout the whole length of the ancient continent, 
as may be seen from the form of its capes, which^ taking 
the point of departure from the east, extend so much the 
more towards the south as they advance towards the west ; 
such as the Cape of Kamtschatka in Asia, Cape Comorin 
in Hindostan, the Cape of Good Hope in Africa, and 
lastly Cape Horn in America. These difflerences of pro- 
portion proceed from this, that the two terrestrial hemis- 
pheres are not projected in the same manner ; for the old 
continent has its greatest length from east to west, aud the 
new one from north to south ; and it is manifest that this 
difference of projection has been ordained by the Author 
of Nature, for the same reason that caused him to bestow 
double parts on th^ animals and vegetables, in order that 
if necessity required, either might supply what was defi- 
cient in the other, but principally that they might be en- 
abled to render mutual assistance. 

H for example, there existed only the ancient conti- 
nent with the South Sea alone, the tnoti6n of this sea, 
being too much accelerated under the Line by the regulai 
east winds, would advance, after having made the circuit 
of the torrid zone, and dash with tremendous violence 
against the islands of Japan t for the size of the billows of 
the sea is always in proportion to its extent But from 
the disposition of the two continents, the waves d the 
great eastern current of the Indian Ocean are partly re-, 
tarded by ihe archipelagoes of the Moluccas and of the 
Philippines; they are likewise broken by other islands, as 
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the Maldives, by the Capes of Arabia and that of Good 
Hope, which throws them back toward the south. Before 
they reach Cape Horn, they encounter new obstacles from 
the current of the south pole, which then crosses their 
course, and by the change of the monsoon, which totally 
destroys the cause of it at the end of six months. Thus 
there is not a single current, whether eastern or northern, 
that traverses over only one fourth part of the globe in the 
same direction. Besides, the division of the parts of the 
world into two is so necessary to its general harmony, that 
if the channel of the Atlantic which separates them were 
not in existence, or were partly filled up, as it is supposed 
once to have been by the great island of Atalantis,* all the 
eastern rivers of America and all the western ones of 
Europe would be dried up, since those rivers are sup- 
plied only by the clouds emanating from that sea. More- 
over, the sun, enlightening on our side, only a terrestrial 
hemisphere, all the mediterraneans of which would dis- 
appear, must burn it up with his rays ; and warming, on 
the other side, nothing but a maritime hemisphere, most 
of the islands of which would be deluged, because the 
quantity of that sea would be increased by the reduction 
of ours, an infinite quantity of vapor would rise m waste. 
It would appear to be from these considerations that Na- 
ture has not placed the greatest length of the continents but 
only the mean breadth of Africa and America in the torrid 
zone, because the action of the sun would there have been 
too violent On the contrary, she has there placed the 
largest diameter of the South Sea, and the greatest breadth 
of the Atlantic Ocean, and there collected the greatest 
quantity of islands in existence. She has farther placed in 
the breadth of the continents, which she has there widened 
out, the greatest currents of fresh water that are to be found 
in the world, all issuing from mountains of ice, such as the 

• A fabulous island, imagined by Plato to represent allegoricaUy 
the gorernment of Alliens, as several learned men have demon 
•traled. 
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Senegal and the Nile, which arise in the Mountains of 
the Moon in Africa, the Amazons and the Oronoko whose 
sources are in the Cordilleras of America. It is likewise 
for the same reason that she has multiplied, in the torrid 
zone and in its vicinity, the lofty chains of snow-co?ered 
mountains, and that she directs thither the winds of the 
north and of the south pole, of which the trade winds always 
partake ; and it is very remarkable that many of the great 
rivers which flow there, are not situated precisely underthe 
Line, but in parts of the torrid zone which are hotter than 
Ihe Line itself. Thus the Senegal rolls its current in the 
vicinity of Zaara, or the Desert, which according to the 
testimony of all travellers, is the most scorching part of 
Africa. 

From all this we may perceive the necessity of two 
continents, which mutually serve as a check to the move- 
ments of the ocean. It is impossible to conceive that Na- 
ture could have disposed them in any other manner than 
by extending one of them lengthwise and the other breadth* 
wise, that the opposite currents of their seas may counter- 
balance each other, and that thence might result a harmony 
adapted to their shores and to the islands enclosed within 
their basons. If you suppose these two continents pro- 
jected circularly from east to west, under the two temperate 
zones, the circulation of the sea, comprehended between 
would be, as we have seen, too much accelerated by the 
constant action of the east wind. There would no longer 
be a maritime communication from the Line to the poles, 
consequently there would be no icy effusions in that oceah, 
no tides, no cooling, no renewal of its waters. If, on the 
contrary, you suppose both continents, extending from 
north to south, like America, there would then be no east- 
ern current in the ocean; the two halves of each sea would 
meet in the midst of their channel and their polar efifusions 
would there encounter each other with an impetuosity ot 
which the icy effusions that precipitate themselves from 
the Alps, with all their devastations, convey but a faint 
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idem. Bat by the alternate and opposite currents of our 
sesi^ the icy effusions of our pole proceed, in summer, to 
cool Africa, Brasil and the soathem parts of Asia, doubling 
iie Cape of Good Hope, by the monsoou, which then 
carries the current of the ocean towards the east ; and 
daring oar winter the effusions of the south pole proceed 
toward the west to moderate on the same shores the action 
of the sun, which is there unremitting. By means of these 
two spiral and retrograde motions of the seas, resembling 
those of the sun in the heaTens» there is not a drop of 
water but what may make the circuit of the globe, be 
evaporated under the Line, be reduced to rain ou the con- 
tinent, and to ice under the pole. These universal cor- 
respondences are so much the more worthy of remark, as 
they enter into all the plans of Nature, and exist in tlie 
nest of her works. 

From any other order would result inconveniencies 
which I leave the reader to discover. Hypotheses a& 
mknardo are l>oth amusing and useful; it is true, they change 
natural proportions into caricatures, but they are attended 
with this advantage, that while they convince us of the 
weakness of our understandings, they fill us with a pro- 
found sense, of the wisdom of Nature. Let us recollect 
the method of Socrates. Let us not waste our time in 
confuting systeois which present to us plans different from 
those we see. Let us only deduce consequences from 
them : to admit is to overturn them. 

I could farther demonstrate that most of the islands 
themselves have double parts, like the continents, of which, 
as we have elsewhere said, they are miniatures, from their 
peaks^ their mountains, their lakes, and their rivers, pro- 
portioned to their extent Many of those situated in the 
Indian Ocean have, as it were^ two hemispheres, the one 
eastern, the other western, divided by mountains which 
run from north to south, so that when it is winter on one 
.side, summer reigns on the other, and vice versa; such are 
the islands <tf Java* Sumatrst Borneo^ and most of the 
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PhUlippines and Moluccas, so that they are evidently con- 
stnicted for the two monsoons of tlie sea in which they 
are placed. Did time permit, the varieties of their con- 
struction would suggest many curious remarks, which 
would confirm in detail what I have said respecting the 
consonances of the globe in general. For my own part I 
believe these principles of order to be so certain, that 1 am 
persuaded it would be possible, on inspecting the plan of 
an island with the elevation and the direction of its moun* 
tains, to &k its longitude and latitude and to determine 
what winds blow there with the greatest regularity. Nay 
I farther believe that, with these last data, we might vice 
versa, trace the plan and section of an island, in whatever 
part of the ocean it may be situated. I except, however, 
the fluviatic islands, and those which being too small of 
themselves, are collected into groups, as the Maldives, be* 
cause these islands have not the centre of all their harmo- 
nies within themselves, but are adapted to rivers, to archi- 
pelagos and to neighbouring continents. The reader may 
easily satisfy himself that I advance no paradox, by com- 
paring between the tropica, the general form of the islands 
which are exposed to two monsoons, and that of the is- 
lands subject to the regular influence of the east wind. We 
have just observed that Nature has given, in a certain de- 
gree, two hemispheres to the first, by dividing them through 
the middle by a chain of mountains running north and 
south, that they might receive the alternate influences of 
the east and west winds which blow there, by turns, six 
months in the year; but in the islands situated in the 
South Sea and Atlantic Ocean, where the east wind blows 
continually from the same quarter, she has placed the 
mountains at the extremity of their territory in the part 
most to windward, that the streams and the rivers, formed 
from the clouds accumulated by the winds on their peaks, 
may flow through the whole extent of these islands. 

I know perfectly well that I have elsewhere stated these 
last observations. But I here present them in a new light 
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Bendci, tboald 1 fell iulo aome repetitiom* there can be 
no barm in repeating new truths and some indulgence is 
due to him who announces them. 

OV FSOOBBaglOlf. 

pROGRKsaiON is a series of consonances ascending or 
descending. Wherever we meet with progression, it pro- 
duces great pleasure, liecaose it excites in our souls the 
sentiment of infinity no congenial to our nature. I liave 
already said, and cannot repeat too frequently, that physi- 
cal sensations delight us only by a^^akeuiog within us iu- 
tellectual sentiments. 

When the leaves of a vegetable are arranged round its 
branchea^ in the same order that the branches themselves 
are placed round the stein, there is consonance, as in pines; 
but if the branches of this vegetable are fiirther disposed 
among themselves in similar planes, which continue to 
diminish in magnitude, as in the pyramidal form of the fir, 
there is progression ; and if these trees are themselves dis- 
posed in long avenues, decreasing, like their individual 
masses in height and colorings our pleasure is augmented 
because the progression becomes infinite. 

From this instinct of infinity it is that we take pleasure 
in tlie sight of every thing that presents us with a progres- 
sion; as nurseries, containing plants of different ages, hills 
closing the horizon in successive elevation, prospects which 
have no limits. 

Montesquieu has nevertheless remarked, tliat, if the 
road from Petersburgh to Moscow were a straight line, 
the traveller must inevitably perish of languor. 1 have 
performed the journey and can affirm that it is fiir from 
bemg in a straight line. But supposing that it were, the ' 
languor of the traveller would arise from the very senti- 
ment of infinity, added to the idea of iatigue. It is this 
same sentiment, so delicious when it mingles with our 
pleasures, that overwhelms ub with anguish when joined 
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to calamity ; this we experience but too frequently. I 
oelieve, however, that an unbounded prospect would at 
fast fatigue ua, from presenting infinUy to us always in the 
same manner ; for our souls not only possess the instinct 
of infinity, but likewise that of universality, or, of every 
possible modification of infinity. 

Nature does not form perspectives with one or two con- 
sonances, after our manner ; but she composes them of a 
multitude of different progressions, by introducing those 
of plans, magnitudes, forms, colors, motions, ages, kinds, 
groups, seasons, latitudes, and joining to these an infinity 
of consonances deduced from reflections of light, of waters, 
of sounds. I shall suppose that she had been limited to 
the plantation of an avenue from Paris to Madrid, with a 
single genus of trees, such as the fig. I doubt whether 
we should tire in travelling it. We should see trees 
bearing figs of the species, called by the Liatins, mantillanmt 
because they resemble a woman*s breasts; others with 
fruit quite red, and not larger than an olive, such as those 
oi Mount Ida ; others bearing white, black ; othen of the 
color of porphyry, and for that reason called by the an- 
cients porphyrites. We should likewise perceive among 
them the fig-tree of Hyrcania, loaded with more than two 
hundred bushels of fruit ; the ruminal fig the species be- 
neath whose shade Romulus and Remus were suckled by 
a she- wolf; the fig-tree of Hercules; in a word the twenty- 
nine species enumerated by Pliny, and many other varieties 
unknown to the Romans and to us. Each of these species 
of trees would exhibit vegetables of different sizes, young, 
old, single and in clusters; some planted on the banks of 

freams, others issuing from the clefts of rocks. Each tree 
.would present the same variety in its fruits exposed on one 
single foot, as it were, to different latituides, to the south, 
to the north, to the east, to the west, to the sun, and to 
the shade of the leaves. Some would be green and just 
beginning to appear, others violet and cracked, having 

tlieir crevices stored with honey. On the other hand, we 
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thould find wnne onder different latitudes, in the ani« 
d^^ree of maturity, as if they hung upon the same tree ; 
those that grow in the north at the bottom of the vallies 
tieing sometimes as forward as those that are situated much 
farther to the south on the summits of the mountains. 

These progressions are discovered in the minutest works 
of Nature, <^ which they constitute one of the principal 
charms. They are not the effect of any mechanical law. 
They have been bestowed on each y^etable, to prcdong 
the enjoyment of its fruits according to the necessities d^ 
man. Thus the aqueous and cooling fruits, such as the 
red fruitsy appear only in the hot season, others which, 
from their substantia] flour and their oils, are necessary 
during winter, such as chesnnts and walnuts, may be pre- 
served a considerable part of the year. But those which 
are designed to supply the accidental wants of mankind, 
for instance of travellers and navigators* remain on the 
earth in all seasons. These are not only inclosed in shells 
adapted to their preservation, but they appear on the trees 
m every season of the year, and in every stage of maturity. 
In the East Indies, on the uninhabited shores of islands,* 
the cocoa-tree bears at once twelve or fifteen bunches of 
cocoa-nuts, some of which are still in the bud, others are 
in the flowere, others set, others full of milk and others 
quite ripe. It is not the heat of the tropics that give to 
it a fecuudity so constant and so varied, for in the Indies, 
as in our climates, the fruits of trees have seasons in which 
they ripen and after which they are no more seen. I 
know of none but the cocoa and the banana that bear fruit 
all the year round. The last-mentioned tree is, in my 
opinion the most useful in the world, because its fruit may 
serve for food without any preparation, having an agreeable 
flavor and possessing very nutritious qualities. It produces 
a clustre of sixty or eighty fruit which ripen all at once, 
but it pushes out shoots of every size, whicli bear in sac- 

• See Francis Pyrard's Voyage to ther Maldives. , 
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cetsion and at all seasons. The progressido of the fruits 
of the cocoa is in the tree, and that of the fruits of the 
banana in the plantation. In every instance, that which 
is the most useful is likewise the most common. 

The productions of our corn-fields and of our vineyards 
exhibit dispositions still more wonderful, for though the ear 
of corn has several faces, its grains come to maturity at the 
same time, from the moveableness of its stalk which presents 
tliem to all the aspects of the sun. Tlie vine grows in 
tlie form neither of a bush, nor of a tree, but in that of 
an espalier, and though its berries are arranged in clus- 
ters, their transparency renders every one of them sus- 
ceptible of being penetrated by the rays of the sun. Thus 
Nature obliges men, by the spontaneous maturity of the 
fruits destined for the general support of human life, to 
unite their labors and to assist each other in the toils of 
the harvest and of the vintage. The corn>field and the 
vineyard are the most powerful bonds of social union. 
Ceres and Bacchus were accordingly considered in ancient 
times, as the first legislators of the human race. The 
ancient poets often bestow on them this appellation. An 
Indian under his t>anana and his cocoa-tree is able' to 
dispense with the assistance of his neighbour. It is, I 
should imagine, from this reason, rather than from the 
effect of the climate, which is there so mild, that so few 
republics, and so many governments founded on force ex- 
ist in India. One man can there exercise no influence 
over the field of another except by his ravages, but the 
European who sees his harvest grow yellow and his 
grapes blacken all at once, hastens to call not only his 
neighbours, but strangers who happen to pass by, to assist 
him in reiaping his crop. But though Nature has denied 
our corn and our vines the faculty of producing fruit at all 
seasons of the year, she has bestowed on the flour of the 
one, and the wine of the other, the quality of keeping for 
«ges. 

All the laws of Nature have a reference to our necessi- 
Tor. II M 
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ties; not only thoie which are evidently oootiiTcd for oar 
comfort, but othen frequently concur to this end eo omch 
the lietter, the more they appeur to deTiate from it 

ov oonTBAan* 

• 

Contrmti differ from contraries in thii» that the latter 
act only in one single pointy and the former only ia their 
general combination. An object has only one contrary, 
but it may have many contrasti. White is the contrary 
of black» but it contrasts with blue, green, red, and many 
other colors. 

Nature, in order to distinguish the harmoniee^ the con- 
sonances, and the progressions of bodies from each other, 
places them in contrast This law is so much the less 
observed, the more common it is. We trample under foot 
truths the most wonderful and the most important, without 
paying the slightest attention to them. 

All naturalists look upon the colors of bodies as purely 
accidental, and most of them consider their very forms as 
the effect of some attraction, incubation, crystallization, &c. 
Books are every day written with a view to extend by 
analogies, the mechanical effects of these laws to the dif- 
ferent productions of Nature ; but if they actually possesa 
so much power, how comes it, that the sun, that . univer- 
sal agent, has not filled the heavens, the waters, the earth, 
the forests, the fields, and all the creatures over which he 
possesses so much influence^ with the uniform and mono- 
tonous effects of his light? like him, all these olgects 
ought to appear eitlier white or yellow, and to be distin- 
guished from each other only by their shades. A landscape 
ought to exhibit no other effects than those of a cameo or 
of an engraving. Latitudes, we are told, diversify their 
colors; but if latitudes have this power, how happens it 
that the productions of the same climate and of the same 
field are not always of the same hue? Whence comes it 
that the quadrupeds which are bom and pass their lives in 
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tire meadows, do not produce youog ones $rum m the 
gnuB on which they feed? 

Nature has not latisfied facnelf with ei/tM\MBfg perti* 
colar harmooiei iti each ipedeB of beiogi, to chaimcterise 
them ; bat that they might not be coalowided among them* 
selvea, ahe forms cofitraBli with them. We ihall lee io the 
ftyllowing Study ibr ^rhat particular reaion ihe has given the 
grass a gn;0n color in preference to any other. She has» 
in generaly made the grdss green, to form a contrast with 
the earth, and has given an earth-color to the animals 
which live on HertHige, to distinguish them, in their turn 
from the ground on which they stray. This general con- 
trast may be remarked in herbivorous quadrupedi^ such 
as tlie domestic animals, the fawn-colored beasts of the 
forests, and In alt the granivorous birds which live among 
herbage or in ^be ibiiage df the tr^es, as the hen, the par- 
tridge, the qoait, the l«rk, the sparrow, which have earthy 
colors, l)ecaui» they reside among the verdure. Those, 
on the contrary, that live on dusky grounds are clothed in 
brilliant hues,- as the blueish toin-tit, and the woodpecker, 
which climb up the bark of trees in pursuit of insects. 

Nature universally opposes the color of the animal and 
that of the ground on which it lives. This admirable law 
is without exception. I shall here produce a few examplea 
of it, to put the reader jn the way of observing those 
enchanting harmonies, of which he will find proofs in every 
climate. On the shores of India is seen a large and beau^ 
tiful bird, whitie and fire-colored, called the flamingo, which 
name has been given her on account of her appearance at 
a distance, like a flame of fire. $he commonly frequents 
lagoons and sMt marshes, in the waters of which she con- 
structs her nest, by raising out of it at the depth of a foot, 
a small hillook of mud a foot and a half above the surface. 
At the top of this hillock she makes a hole, lays two eggs, 
and hatches them in a standing posture, with her feet in 
the water, by means of her long legs. When several of 
these birds are on their nests in the midst of a lagoon, they 
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would betaken «t adiiAuieefer thefluMicf « 
tkm,MMiiB$fnMitlieboMMiorthefiaften.* Other binis 
exhibit c outia i fti of m ciiffennt kiad oa the ame ahores. 
The peHcu m white aad bnnrB, and has a laige pooGh 
under her bill, which is of exeevife length. She goes 
erery morning to fill this poach with firiiy and baring 
c om p leted the supply of the day, she pci chcs on the point 
of some rock on a letd with the soifiMse of the water, 
where dbe rennins motionlem till night; «« if in a sfaOe 
of profound sorrow," mys ftther Dolertre^ **lier head 
drooping from the weight of her long beak, and her eyes 
fixed on the agitated ocean, without moving any OMMre 
than if she were of marble.** On the dusky stmnda of 
those seas are frequently obserred herons white m snow, 
and in the azure plains of the sky, the bird of paradise of 
a silvery white sldnnning through them at a distance aknoit 
too great for the eye to readi : she is sometimes tinged 
with a roseate hue; and lias the two long tail-feathers of a 
flame color like that of the South Sem 



* Tbe-flamioso fonns the cooiweting link aaioaf tbe feathered 
tribes between tbe Liniiaean orders of tbe Waders and the Swimmers, 
IwrtmkinK of the characters of both. The body of the bird is aboat 
the siae of that of a goose, bat the legs and neck are of sneh extra* 
ordinanr length, that when he stands upright he measures from five 
to six net in height. The flamingo is one of the few birds comoMm 
to the regions both of tbe old and new world, bat he freqaents only 
the tropical and temperate climates. The manner in which these 
birds hatch their eggs, as descril>ed above by the aathmr, is an addi- 
tional illastration of the wonderful manner in which Proridence has 
adapted tbe instincts of animals to their circnmstanees or necessities. 
The legs of the flamingo are extremely long and as the female builds 
her nest on the ground she could not without injury to her eggs, put 
her feet into the nest, or sit, or rest her whole wei|^t upon it, but 
by menus of that admirable instinct with which Nature has endowed 
her. — These birds are scarcely ever seen but in tmops, and when 
beheld at a distance ranged beside each other, on tlie shores of the 
rivers, seiM'ching for food, tliev have the appearance of a regiment 
of soldiers. They are even observed to place themselves in rows 
when in a state of repose. On these occasions they station one of 
their number to keep watch ; when alarmed by any object he raises 
a ery which is heard to a great distance and very much resembles 
the sound of a trumpet. The whole flock are instantly on the whig 
and in their flight observe an order similar to that of ttie cranes. 
When they are surprjzed, however, they are rendered motionle« 
and stupined with terror, so that every one of them may be killed 
before ttiey attempt to stir from the spot.— These beautiful birds are 
very easily tamed and their flesh Is nekoaed extremely dc^lieate. t 
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In many caso, the more dall the ground ii^ the more 
brilliant are the colors in which the animal destined to 
live upon it, is arrayed. We have not perhaps iu Emxipe, 
any insect with richer clothing than the 4uBg-beetie^ and 
the fly which is distinguished by the same epithet. This 
last is brighter than gold and polished steel ; the other of 
a hemispherical form, is of a fine blue, inclining to parpie. 
and to render the contrast still more complete, e3Kfaales a 
strong and agreeable odor of musk. 

Nature seems, sometimes, to deviate from this law, but 
it is from other reasons of conformity to which she reduces 
all her plans. Accordingly, though she has contrasted 
with the ground oh which they l?ve, those animals which 
from their strength and agility are abte to escape from every 
danger, she has confounded with it those whose slowness 
or weakness would place them in th^ power of their enemies. 
The snail, destitute of sight, is of the color of the bark of 
the trees which he gnaws, or of the wall in which he takes 
refuge. Flat fishes^ which are bad swhnmeis, as the tnr* 
bot, the flounder, the plaice, the sole, and others, which 
are cut out, as it were, like planks, because they were 
destined to lead' a sedentary life at the bottom of the sea, 
are of tlie color of tjie sand^ where they seek their noa« 
rishment, being spotted lilce them with grey, yellow, black, 
red, and brown. It is true they are thus speekled only 
on one side ; but they are so strongly i m p re ss ed with the 
sense of this resemblance, that when they And themselves 
inclosed within the parks formed upon the beach to entrap 
them, and perceive the tide retiring, they bury their 
fins in the sand, waiting the return of the Ude^ and exhibit 
only their deceitful side to the eye of man. It has such a 
perfect resemblance to the ground on which they conceal 
themselves, that it would be impossible for the fishermen to 
distinguish them from it, without the help of sickles, with 
which they scratch in every direction on the surface of the 
sand, to detect by thie; touch what the eye cannot discover. 
This I have witnessed oftener than once, with much greater 
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tdaintioii cT the Artifiee «r Hmk Iblie^ than that 6t the 
fiihermeo. The tmj^ on the cootnurj, which is likewise 
a flat fidi and a bad swiaiMr, bat camiforous, is marbled 
with white and bnywa, that he may be perceived at a 
dirtince bj the other fishes; and to prevent him, in his 
tnniy from being devoorcd by his enemies who are very 
alert, anch as the seadog, or by his own companioDs who 
areeKtremely voracioos, he is furnished with sharp pricklea^ 
particularly on the posterior part of the body, as the tail, 
which is most exposed to attacks when he b pursued.* 

In the colors of innoxious animals Nature has bestowed 
at the same time contrasts with the ground on which they 
live, and consonances on that which is adjacent. She has 
likewise endowed them with the instinct of availing them* 
selves of these altematdy, according as circumstances may 
require. These wooderftil accommodations may be ob- 
served in most of our small birds whose flight is feeble and 
of sliort duration. The grey lark seeks her subsistence 
among the grass of the fields. Does any thing terrify her t 
she steps lietween two clods of earth where she becomes 
invisible. In this post she is so quiet that she scarcely 
quits it till the foot of the fowler is ready to crush her. 
The same is the case with the partridge. I have no doubt 
that these defenceless birds have a sense of these contrasts 
and conformities of color, for 1 have observed it even in 
insects. Tn the month of March last, I perceived on tlie 
bank of the river of the Gobeltna^ a brick colored butter- 
fly, reposing, with expanded wings, on a tufi of grass. I 
approached and be flew away. He alighted at (he ciis- 
laoce of a few paces, on the ground, which, in that spot wai 

* The ancients were of opinion that there was no cure for a wound 
.nflicted by the spine of the ray. The enchantress Circe, they say 
armed her son with a spear headed with one of these spines, as tlie 
most irresistable weapon she coold famish him with ; and that Iw 
unintentionally slew with it his father Ulysses. — Even modern natu 
ralists, and among them the celebrated unnsos, have thought tb< 
spine of tliis fish venomous. Br. Bloch, however, veutares to diflTci 
from tliem, and asseru that a woand inflicted by it is no more 4lMl * 
gerou than one given by any limilar iDstnuncut. • T. 
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of his color. I approached him a second ttme; agaiu be 
flew off and took refuge on a similar stripe of earth, in 
a word, 1 could not oblige him to settle on the grass» 
though 1 frequently tried, and though the spaces of earth 
which separated the patches of green turf were both nar* 
row, and few in number. This wonderful instinct is 
particularly conspicuous in tlie cameleon. This kind of 
lizard whose motion is extremety slow is indemnified for 
this, by the incomprehensible faculty of assuming, at plea- 
sure» the color of tlie ground by which he^is encompassed. 
With this advantage, he is enabled to elude the eye of (lie 
pursuer who would otherwise soon overtake him. This 
faculty is in his will, for his skin is not a mirror. It reflects 
only the colors of objects and not their forms. What is 
ftirther remarkable, and perfectly ascertained by natura- 
lists, though they assign no reason for it, is this, that he 
can assume all colors, as brown, grey, yellow, and especi- 
ally green which is his favorite color, but not red. 
Cameleons have been placed for weeks together among 
scarlet cloth without assuming the slightest tint of that 
color. Nature seems to have refused I hem that glaring 
hue, because it could serve only to render them conspi- 
cuous at a distance, and farther, this is not the color of 
any ground, either of earth or vegetables on which these 
animals pass their lives.* 

* The cameleon possesses anothei* facDltynot less astonishing than 
thai of changing his color but not equally welDinown. He is capa' 
l>le of contracting or dilating himself at pleasure. The cause uf tliis 
expansion is the air which he inhales, and which does not only re^ 
main in his breast, stomach, and intestines, but penetrates every part 
of his body so completely, that his whole frame is filled even to the 
extremity of the tail, as well as the eyes which become more full 
and more promioent. " The faculty of becoming bloated," says lA. 
Oolberry, in his fragments on Africa, *'80 as to appear absolutely 
round and fat, of remaining in that state whole months, or only a few 
hours, and afterwards of emptying himself, so as to exhibit a body 
completely meagre and exhaasted, in so much that his spine be> 
comes quite sharp, while the skin of hb flanks collapses so as to se^ in 
only one piece, is, nndoabtedly, one of the most extraordinary cir- 
cumstances in the history of Uie cameleon : its cause is least ki own 
and seems most worthy of the attcntioii and investigation of naiura 
lists." T. 
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But in the age of wetkoeM and inexperience. Nature 
lonfonnda the colon of innocent aniiMlt with those of the 
grounds on which they live, without aliowiug them the 
choice of an alternative. The young of pigeons and of 
most granivorous birds are covered with a greenish shaggy 
ooat» resembling the mosses of their nests. Caterpillan 
are blind* and have the colovs of the bark and foliage on 
which they subsist Nay even the young fruity tiefore 
they are armed with thorns, with cases* with bitter pulp 
and hard shells, which protect their seed, are, during the 
season of their expansion green like the leaves by which 
they are surrounded. Some embryos, it is true, ss those 
of certain kinds of peai% are red or brown; but they are 
then of the color of the bark of the tree to which they 
belong. When these fruits have their seeds inclosed in 
pippins or stonee^ and tbeae are out of danger, they then 
change their color. They become yellow, blue, gold- 
colorad, red, black, and give to the vegetables which bear 
them their natural contrast. It is extremely remarkable 
that whenever a fruit changes its color, the seed has 
arrived at a state of maturity. Insecti^ having, in like 
manner, laid aside their robes of infancy, and being aban- 
doned to their own experience, spread over the world to 
multiply its harmonies, with the attire and the instincts 
which Nature has conferred on them. Tlien it. is that 
clouds of butterflies, which, in their caterpillar state, were 
confounded with the verdure of the plants oppose the 
colors and the forms of their wings to thote of the flow- 
ers; the red to the blue, the white to the red, the 
antenna to the staminOf and fringes to the coroUcB. I 
was, one day, struck with admiration of one, whose wings 
were azure, and dotted with specks of the color of aurora, 
reposing on the bosom of a full-blown rose. He seemed 
to be disputing the palm of beauty with the flower. It 
would have been difficult to determine, to which to ad- 
judge the prize, to the butterfly or to the rose; but on 
seeini; the flower crowned with wings, of lapis lazuli, and 
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tlie azure inaecl extended id a cop of carmiDC^ it was 
obvious that tfaeir charming contrast enhanced their bhi- 
tual l>eattty. 

Nature does not employ these conformities and these 
agreeable contrasts in noxious animals, nor ewen in dan» 
gerous vegetables. Of whatever kind the camivorous or 
venomous animals may be, they form, at every age^ and 
wherever they are, harsh and disagreeable oppositioos. 
The white bear of the north announces his coming over 
tlie snows by a hollow noise, by the blackness of his snout- 
and his paws, and by a throat and eyes of the color of 
blood. The ferocious beasts which seek their prey in the 
gloom of night or in the obscurity of the forests, give notice 
of their approach by loud roarings, lamentable cries, eyes 
'^nflamed, urinous or fetid smells. The crocodile, ambushed 
on the banks of the rivers of Asia, where he assumes the 
appearance of the trunk of an uprooted tree, betrays him- 
self from afar by a strong smell of musk. The snake, 
concealed in the savannas of America, cannot stir beneath 
the grass without sounding his tremendous rattle. The 
rery insects which make war on others, are clothed in 
colors harshly opposed, in which black particularly pre-> 
dominates, and clashes with white or with yellow. The 
humble-bee, independently of his buzzing noise, announces 
himself by the blackness of his corslet and his large body 
bristled with yellow hairs. He appears among the flowers 
like a burning coal that is half extinguished. The ^mu 
voTous wasp is yellow and striped with black like the tiger. 
But the useful bee is of the same color as the stamina and 
the adiees of the flowers among which she collects her 
innocent harvest. 

Poisonous plants exhibit, like noxious animals, disagree* 
able contrasts, from the faded colors of their flowers^ in 
which black, coarse blue, and smoaky violet are in harsh 
opposition with delicate tints; from their nauseous and 
virulent smells; tlieir shaggy foliage, of a dark green hue, 
clashing with white on the under-side; such are the tribes 
•f wolfs^bane. 
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I am acquainted with no plants of an appearance ao 
diagoiiling as thoae of this tkmilyv and anoug otfiera that 
which we deiiominale lurpel and which is the most rene* 
BKNis vegetable of these climates. I know not whether the 
embroyos of their fruits present^ from the firrt moments of 
their development^ harsh oppositions which announce their 
noxious characters: if fhey do^ they have this farther 
resemblance to the young of ferocious beasts. 

Those animals which live on two different grounds have 
two contrasts in their colors. Thus, for example, the 
king-fisher which skims along the rtver^ is at the same 
time of the color ^ musk and tinged with azure, so that 
he is distinguished fhmi the dusky hue of the shores by the 
latter, and from the azure of the waters by the former. 
The drake, which dabbles on the same shores has the 
body tinged with an ash^color, and the head and neck of 
an emerald green, so that he is perfectly distinguishable 
by the grey color of his body from the verdure of the reeds 
and rushes among which he p^dles, and by the green of 
his head and neck from the black mud in which he seeks 
his foody and with which, by another most astonisliing 
contrast he never soils his plumage. The same contrasts 
of colors are observed in the wood-pecker, who lives on 
the trunks c^ trees up which he climbs In queit of the 
insects that take shelter under their bark. This bird is 
both of a brown and of a green color, so that tliough he 
lives^ properly speaking, in the shade, he is, however, 
always discernible on the trunks of the trees; for part of 
his plumage being of a bright greeh forms a striking con- 
trast with their dusky bark, while the color of his feathen 
which is brown, distinguishes him from their mosses and 
their lichens. Nature opposes then the colors of every 
animal to those of the gronrtd on which it lives; and what 
confirms tlie truth of this great law is, that most of the 
birds which live on one ground okily, have no more than 
one color, ahd that one forms a staking contrast with the 
dolirtr of the ground. 
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Thus the birds which live aloft in the air» on the acare * 
ground of the heavenly or on that of the waten in the 
midst of lalcess are in genera] white, which oi all colors 
fernis the most striking contrast, with blue^ and is conse- 
quently the most pro|ier to render them perceptible at a 
distance^ Such are, between the tropics the bird of para- 
dise, of a aatin whiter which flies through the upper 
regions of the atmosphere; the heron, the sea-mew, the 
gall, which skim along the suriace of the azure deep^ and 
the swans sailing in fl^ts amid the lakes of the north. 

There are likewise others which,, to form a contrast 
with those already mentioned, are rendered conspicuouiy 
in the sky or on the waters* by their bladk or dusky hues; 
such are, for example, the crow of our climatei^ which is 
perceptible at such a distance in the heavens, on the white 
ground af the clouds; several brown and black sea-fowls, 
as the man-of-war bird of the tropics, which sails sportively 
through the air amidst storms and tempests; and the sea^' 
mower, who cuts with his black wings^ in the form of a 
scythe, the white surikoe of the foaming billows of tl^e 
ocean. 

From these e»implea, therefore, it may be inferred, thist 
when any animal has but one single tint, he is intended 
only for one situation, and that when he unites in himself 
the contrast of two opposite, hues, he lives on two ground^ 
the colors of which are detennined by that of the plumage^ 
or of the coat of the animal. We must, however, be upon 
our guard against the nnlioiited generalization of this law, 
and admit those exceptions which wise Nature has esta- 
bli«hedy for the very preservation of animals. She has^ 
for example, whitened them, in general, in the north, in 
the winter season, and on the lofty mountains, to preserve 
them from the excessive cold, by clothing them in a color 
which most reflects heat; and has embrowned them, in 
the ardors of summer, and on sandy plains, to shelter them 
from the efiects of the l«eat, by paintipg them with nega- 
tive colors. That these great effects of harmony are not 
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mechanical reiaHs of the influence of the bodies which 
surround animals, or of the apprehensions of the mother 
on the tender organs of the foetus, or of the action of the 
sun*s rays on their feathers, by which our systems of phy- 
sics have hitherto attempted to explain them, is evidently 
demonstrated by this circumstance; that, among the 
almost infinite number of birds which pass their lives in 
the higher regions of the air, or on the surface of the sea, 
whose colors are azure, there is not a single blue one, and 
that, on the contrary, many birds which live between the 
tropics, in the bosom of black rocks or in the shade of 
gloomy forests are azure-colored: such are the Batavia hen* 
which is blue all over, the Dutch pigeon of tlie Isle of 
France and various others. 

From these observations we may deduce another conse* 
quence equally important; it is, that all these harmonies 
are made for man. A blue bird on the azure ground of 
the sky, or on the surface of the water woald elude our 
sight. Besides, Nature has reserved the rich and agreeable 
colors only for birds which live in our vicinity. This is so 
true, that, though the sun acts between the tropics with 
the whole energy of his rays on those fowls whose resi* 
deuce is the wide ocean, not one of them is arrayed in 
plumage of beautiful colors; while those that inhabit the 
shores of the sea and of rivers, are frequently dressed in 
the most gorgeous attire. The flamingo^ a large bird 
which lives in the lagoons of the South Seas, has a white 
plumage, tinged with carmine. The toucan, on the same 
strands, has an enormous beak of the most brilliant red; 
and when he draws it from the bosom of the humid sands, 
in which he seeks his food, you wouk) think that he had 
brought up a lump of coral. There is another species of 
toucan, whose beak is white and black, as highly polished 
as though it were made of ebony and ivory. Tlie guinea* 
hen, with speckled plumage^ the peacock, the duck, the 
king-fisher, and a multitudeof other river birds, embellish 
by the enamel of their colors the banks of the Astatic and 
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Afrxao fltreams. But we 6nd nothing that can be com- 
pared to them in the pfamage of those that reside on the 
open sea, though they are stiil more exposed to the influ- 
ence of the sun. 

It is in conseqnence of these conformities with man^ 
that Nature has given the birds which live remote from 
him cries shrill, hoarse, and piercing, but which are as 
proper as the opposition of their colors to render them 
perceptible at a distance amid their wild retreats. She 
has bestowed, on the contrary, sweet tones and harmonious 
voica on the small birds which frequent our groves, and 
fix their abode in our habitations, that they may heighten 
their charms, as well by the melody of their notes, as by 
the beauty of their colors. In order to confirm the truth 
of the principles of harmony which we are laying do%vn, 
we repeat, that Nature has established an order of beauty 
in the plumage and song of birds so real, that she has 
endowed with thin advantage such birds only whose lives 
are in some measure innocent relatively to man, as those 
which are granivoroos, or subsist on insects; and slie has 
refused it to birds of prey and to most sea^fowl, which 
have, in general, earthy colors and disagreeable cries. 

All the kingdoms of Nature present man with the same 
conformities, the very abysses of the ocean not excepted. 
The fishes Which subnist on animal food, like the whole 
class of cartilaginous fishes, such as the sea-dog, the shark, 
the ray, the polypus, have colors and forms that are dis- 
gusting. Such as live in the open sea have colors mar- 
bled wtih white, black, brown, by which they are distin- 
guished in the bosom of the azure billows; such as the 
whale, the porpoise, &c. But it is among those that 
inhabit the dusky shores, and particularly in the number 
of such as are called sexatile, because they live among 
rocks, that we find some whose iftin and scales surpass 
the utmost efibrts of the pencil, especially when they are 
alive. It is thus that legions of mackarel make the north- 
<!rn strands of Europe glisten with silver and azure. It is 
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aioand the bbck rodu which border the tropical iea% 
that the fiih called the captaia is caught llioiigfa his 
colors vary with the latitude^ it is snffident, in order to 
afford an idea of his beauty, to introduce the descriptioD 
given of him by Franoois Ca«chc»* of a species which is 
found on tiie coast of Madgascar. He si^s that this ikah, 
which delights to li?e among rock% ia striped in the form 
of lozengei, that his scales are ol the oolor of pale goid^ 
that his back is Tarnished over with black* incliniDg in 
several places to vermillion. His donal fin and his tail 
are waved with azure* which fades away to green towards 
the extremities. At the foot of the same rocks is like^ 
wise found the magnificent fish* called by the Brasihaaa 
aeeura pitama» of which Marcgrave has given a figure in 
the sixth chapter of hia fourth book* This beautiful fish 
has scales botli of a gold and silver hue, traversed from 
uead to tail by black lines* which admirably heighten their 
cheir brilliaQcy.. The same author likewise describes 
aeveval species of moon-fish* that frequent the same pbcesk 
For my own part* I amused myself on the rocks of the 
Island of Ascension with observing* for whole hours* tlie 
mooorfishf sporting amid the tumultuous waves* which are 
incessantly breaking against tliem. These fiih^ of wbicli 
there are various species, have the circular* and somethnea 
broken form of the orb of night* whose name they bear 
Like her too^^they are of the color of polished ^silver. 
They seem destined to deceive the fisherman in every poa« 
sible way; for their bellies are streaked with black stripes 
in the form of lozenges, which gives them the appearance 
of being caught in a net; they seem every moment on the 
point of being thrown upon the shore by the agitation of 
the billows in which they play ; their mouths are besides; 
so small, that they frequently nibble away the bait with- 
out touching the hook; and their skin* which is witboud 
scales* b so hard* that the trident, even thoqgh its prongs 

* See his acconnt of MadagLascar* 
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be ever so keenly ivhetted, frequently hih to penetrate it 
Fran<joi8 Caucfae even says that you cannot, ifvithout great 
exertion, make an incision in their skin with the sharpest 
knife. It is on the seme shores of Ascension that we find 
(he lamprey, a species of eel of the rocks, which is excel- 
lent eating, and ^bose skin is besprinkled with flowers 
of gold. It liiay be generally affirmed that every rock of 
the sea is ft«queiited by a multitude of fishes of the most 
brilliant colors^ such as the gilt-head, the parroquet, the 
zebra* tlie roach, and a multitude of others, thte very classes 
of which are unknown to us. The more numerous are 
the shallows and the rocks of a sea, the more varied like- 
wise are thug species of saxatile fishes by which it is in- 
habfted^ For this reasota the Maldtvia Islands, of which 
there is SBch a Aumber, alone furnish a prodigious multi- 
tude of fishes, df very different colors and forms, with most 
of which our ichthyologists are yet unacquainted. 

As often> therefore, sis you see a brilliant fish, ybu may 
be assured that his habitation is near the shore ; and, on 
the contrary^ that he lives out in the ocean if he be of a dull 
color. Tlie truth of ihh we may ascertain even by our 
rivers* ^ The silver smelt and the blay, ' whose scales ate 
used fdr making false pearls, sport on the strand of the 
Sein^; while the eel, of a dusky slate color, deligbls to be 
in the middle, atid at the bottom of its bed. ThCse laws 
nCHSt n6t, howevier, be too much generalized ; Nature, as 
we heve obseiV^, adapts them all to the beings she has 
evented, ktiA to ttie gratificatiot^ of man. Thus, for ejcample, 
tlioiigh the fithefc on the shores have, in general, brilliant 
cftlorrt, yet manry specieii of them are invariably of a dark 
huew Such ate itot only fliose which are bad swimmers, 
an the sole^ the tufbot, Stci but those which inhabit some 
pttrts 6f the thsirei, whose colors ate lively. Thus the tor- 
toise, Uiat f^eds at the bottom of the sea, or on green herbs, 
or crawls by night ovet* the white sands, to deposit her 
eggs, is of a dark col^ : thtii die liea-cow, which enters 
ifito the channels of the AitieHdan Hver% And pastures, 

M 2 



136 STUDIES OF NATURE. 

without leafing the water* on the green herbage of their 
ihorety forma a contrast to ita verdure by the brown color 
of her skin. 

Tlie saxatile fishes which can easily find security among 
the rocks by their agility in swimming, or by the fiicility 
of finding retreats in their cavernous receptaplea, or of 
there defending themselves by their armour against tbeir 
enemies, have all lively and brilliant colors, the cartilagi- 
nous excepted : such are the blood colored crabs, the azuie 
and purple lobsters ; among others, that to which Ronde- 
let has given the name of Thetis, on account of its beauty; 
the violet-colored urchins, armed with spears and points^ 
the nerits, drawn out into grey and rose-colored ribboni^ 
and a multitude of others. It is very remarkable that all 
shell-fish, which move about and migrate, and consequentiy 
possess the power of choosing their abodes^ are those ol 
their kind that have the richest colors; such are the nerita^ 
which I have just mentioned, the venus-shell, resembling 
polislied marble, the olive tinged, like velvet, with three 
or four colors, the harp, adorned with the rich tints of the. 
most beautiful tulips, the tonne speckled like the partridge's 
wing, which walks beneath the shade of madrepores, and 
all the families of univalves that seek security by burying 
themselves in the sand. The bivalves^ such as the ducal 
mantle, of a scarlet and orange-color, and a multitude. of 
migratory shell-fish, are impressed with the most lively 
colors, and form, with the different grounds of the sea, 
secondary harmonies totally unknown. But those which 
remain stationary, like most of the oysters of the South , 
Seas, which even frequently adhere to the rocks; or those 
that are perpetually at anchor on the same spot, as the. 
muscle and the piuna nunittOf moored by threads to a 
pebble ; or such as repose on the bosom of the madrepores, 
like vessels on the stocks, as the Noali*s ark; or. those that, 
are entirely buried in the bosom of calcareous rocks, as the 
dail of the Mediterranean;. or those which, motionless with 
tbeir own weight, sometimes exceeding several hiwdred 
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poundsi pave the surfiice of (he Aboals, as the tuiUe of the 
Moluccas; and the large univalves, as the rock, the burgot, 
&c. or, lastly, those which, I believe, are blind, like our 
/and-snails| sudi as the limpet, which, formiog a vacuum, 
fixes itself to the polished surface of the rocks; are of the 
color of the ground they inhabit, in oi*der tliat they may 
be less easily perceived by their enemies. 

It is farther highly worthy of observation, that though 
several of these sedantry shell-fish are enclosed with brown 
and shaggy cases^ as those that are called cornets and 
rollers, or with a black pellicle of the color of the stones, 
to which they fasten themselves^ as the muscles of Magel- 
lan, or encompassed with a mud-colored tartar, as the lim- 
pet and the burgos, they have, beneath their dusky ex- 
terior coats, nacres and tints, which frequently surpass, in 
beauty, those of the shell-fish whose apparent colors are 
tlie most brilliant Thus the Magellanic limpet, when 
divested of its tartar "by means of vinegar, presents the 
richest of cups, tinged with the colors of the most beauti- 
ful tortoise-shell, and blended with burnished gold, glow- 
ing beneath a radiant varnish. The large Magellanic 
muscle conceals, in like manner, beneath a black coat, the 
tints of aurora. It is impossible to ascribe, as in the shell- 
fish of India, colors so enchanting to the action of the sun 
on these shell-fish, covered with coats of tartar, and living 
besides, in a foggy climate, consigned, for a great portion 
of the year, to the gloom of winter and the blast of tem- 
pests* We might venture to assert, that Nature, has veiled 
their beauty to preserve it for man ; and that she has 
stationed them on shores, where the sea cleanses by tossing 
about, only to place them within his reach. Thus by an 
admirable contrast, she has assigned a place to the most 
brilliant sliells in regions the most exposed to the fury of 
the elements ; and by another contrast no less astonishing, 
she presents to the poor Pat agonians spoons and goblets, 
whose lustre surpasses, beyond dispute, the richest plate of 
civilized nations. 

n3 
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Hence may be inferredt that fish in general, which have 
two opposite colon, live on two different grounds, as we 
have observed with regard to birds, and that those which 
have but one color frequent only one ground. I recollect 
that, in making the tour of the Isle of France on foot, 
along the shore of the sea, I found nerits with an ash grey 
ground and red ribbons, sometimes on brown rocks, some- 
times on madrepores, white, tike peach-blossom. They 
formed a highly pleasing contrast, and appeared at the 
bottom of the water, on the marine plants, like tlieir fruit 
I likewise found venus-shells perfectly white, with a rose- 
colored mouth, and swelled out like eggs, after which they 
are sometimes named ; but it is now impossible for me to 
say whether they adhered to the brown rocks or to the 
white madrepores. There are also found on the coasts <^ 
Normandy, in the district of Caux, two s|)ecics of rocks, 
one oi white marl, detached from the cliffs, the other of 
black flint, amalganiated with them. Now I never saw, 
ill general, more than two species of periwinkles ; the one 
very common, and quite black, which is used as food, and 
the other, which is whttCt and has a mouth tinged with 
redf I cannot pretend to. say whetiier the white peri- 
winkles attach themselves to the white rocks, and the 
black periwinkles to the black rocks, or whether the re- 
verse is the fact, because I did not make the observation ; 
but whether they form with those rocks consonances or 
contrasts, it is very remarkable, that as there are but two 
species of rocks, so there are only two species of periwinkles. 
I am inclined to believe that the black periwinkles adhere, 
m preference, to the black rocks; for I have remarked 
that at the Isle of France there are neither black peri- 
winkles nor black muscles, because there are not, in the 
sea which surrounds it, any rocks precisely of that color; 
and I am certain that muscles are always of the color of 
the ground on which they live: those of the Isle of France 
are brown. It must not tue concluded, on the other hand, 
Miat these shell-fish derive their tints from the rocks to 
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irliich tiiey adhere ; for it would follow that the rocks of 
cne strait of Magellan, which produce muscles and limpets 
emt>ellished with such rich colors, are themselves inlaid 
with mother-of-pearl, opal, and amethyst: besides, e^erj 
*ock maintains shell-fish of very different colors. At the 
Ibot of (he rocks of the district of Caux, loaded with black 
periwinkles, you find azure lobsters, crabs, marbled with 
red and brown, legions of dark blue muscles, with limpets 
of an ash grey. All these shell-fish, when alive, form the 
inost agreeable harmonics with a multitude of marine plants 
with which those white and black rocks ^re hung, by their 
tints, purple, grey, rust-colored, brown and green, by the 
▼ariety of their forms and aggregations, resembling oak- 
leaves, tufts, garlands, A^toons, and long cords, agitated 
by the waves in every possible manner. In trulls no 
painter could compose such groups, let him give to his 
imagination what scope he pleases. Many of these marine 
harmonies escaped me, for, at that time, I considered them 
as the effects of chance. 1 looked at them, I admired them, 
but I neglected to observe them : however, even then, I 
suspected^ that the pleasure excited by their combination 
was to be referred to some law, with which I was unac- 
quainted. 

I have said sufficient on this subject to shew how much 
naturalists have mutilated the fairest portion of natural 
» istory, by giving, as they generally do, detached descrip- 
tions of animals and plants, without mentioning the season 
when, and the place where they are to be found. By this 
negligence they have stripped them of all their beauty ; 
for there is not an animal or a plant, whose harmonic 
point is not fixed at a certain situation, at a certain hour 
of the day or of the night, at the rising or setting of the 
sun, at the phases of the moon, nay, even in tempests, ex- 
clusive of the other contrasts and concordances resulting 
from these. 

I am so thoroughly persuaded of the existence of all 
these harmonies^ that I have not the slightest douht but 
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tlial, on leelng tlie color of the animal, we might nearly 
aacertain that of the ground on which it lives; and that 
by following these indications, we might be Jed to very 
curious discoveries. We have not, for example, yet found 
on any shore the contv 4imfnoni$t a fossil so common, and 
of a sise so considerable in our quarries. In my opinion 
we ought to look for this dusky shell in places abounding 
with marine plants, such as those that afford pasturage to 
the turtle. I do not think that any attempt has yet been, 
made to drag such bottoms, on account of the multitude 
of marine plants which grow in them, and because they 
are frequently very deep, and at a great distance from any 
coast: such are those c^the Cape de Verd, or, according 
to others, towards Florida, and which, at certain seasonal 
yield such a quantity of floating herbage, that the ocean 
is covered with it for the space of thirty or forty leagues, 
so that ships can scarcely force their way through. If the 
most brilliant shells are found on dark grounds^ dusky 
shells ought to be met with on green grounds. 

These contrasts are even found in the coarse soils of the 
earth, as I could clearly demonstrate, did time|)!ermit. Of 
this we may convince ourselves by the following simple 
argument If a uniform and mechanical cause had pro- 
duced the globe of the earth, it must have been throughout 
of the same substance, and of the same color; the bills, the 
mountains, the rocks, the sands, must have been amalga- 
mations, or wrecks of each other; but this is not the case 
in any one district, however small its extent. In general, 
as we have observed, the soil is light-colored towards the 
toorth, and dark towards the south, in order to reflect the 
heat in the first case, and to absorb it in the second ; but 
notwithstanding these general dispositions, you find in 
every particular spot the greatest variety. In the same 
canton you meet with red mountains, black rocks, white 
earths, and yellow sands. Their substance is as much 
varied as their color; there are granities, calcareous stones, 
gypsum or plaster, and vitrifia^ie sands. In the Isle of 
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France the rocks of the mountains are blackish* the soils 
of the valltes red, and the sands of the shores white. The 
rocks there are vitrifiable, and the sands calcareous. When 
1 was in that island, an adventurer attempted to establisli 
a glass manufiictory ; but Ibe result of his operations was 
the very reverse of what he had ex|)ected. Having set 
fire to his furnace witli great pomp and ceremony, the 
sandy of which he purposed to make glass, was converted 
into lime, and the stones of his furnace were vitrified. 
Though white earths are rarely seen between the tropics, 
yet white sands are common on the shores. It is certain 
that this color, from its lustre and refraction on the horizon, 
renders low shores perceptible at a great distance, as has 
been justly remarked by John Hugo de Linschoten, who 
would have been shipwrecked many times, had it not been 
for these sentinels, placed by Nature on most of the low 
and dusky coasts of India. On the shore of the Pays de 
Caux the sands are grey, but the clifis are white: besides 
this, they are crossed horizontally by black stripes of 
pebbles, which form contrasts very perceptible at a great 
distance. 

There are some places where we find white rocks and 
red eartli, as in mill-stone quarries: hence result very 
agreeable effects, especially with their natural accessaries 
of vegetables and of animals. I should digress too far were 
I to enter into any details on this subject : it is sufficient 
for me to recommend to naturalists to study Nature in the 
same manner as the great painters, that is, by uniting the 
harmonies of the three kingdoms. Every one who shall 
thus observe her, will find a new light diflTused over the 
perusal of Travels and of Natural History, though their 
authors scarcely ever speak of these contrasts but by 
accident and unintentionally. But every one will be able 
of himself to discover their ravishing effects in what is 
denominated brute Nature, I mean that with which the 
hand of man has never meddled. An infallible method 
of distinguishing them is this: whenever any object in 
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Nature coDveys « iensation of pleasure, you may b% aanired 
that it affords some hariaonic concert. 

Undoubtedly the aiiimala and the plants of the same 
climate have not received of the sun or of the elements 
liveries so varied and so characteristic. A thousand new 
observations may be made on their contrasts. He who 
has not seen them in their natural state, is unacquainted 
with their beauty, or their deformity. They are not only 
in opposition to the g^rounds of their respective habitations, 
but likewise with each other, genus with genus; and it is 
worthy of remark, that when these contrasts are established, 
they exist in all the parts of the two individuals. We 
shall say something of those of the plants in the following 
study, merely skimming that delightful and inexhaustible 
subject. Tho$e of animals are still more extensive; they 
•re opposed not only in forms and in gestures, but likewise 
in instincts ; and with differences so marked they love to 
associate with each other in the same places. It is this 
consonance of tastes, which, as I have observed, distin- 
guishes beings that are in contrast, from those that are 
contrary, or enemies. Thus the bee and the butterfly 
extract nectar from the same flowers; the single-hoofed 
horse, with his flowing mane, snuffing the wind, loves to 
amble gracefully in the same meadows on which the pon« 
derous bull impresses his cloven foot; the dull and patient 
)us takes pleasure in climbing the rocks on which bounds 
the nimble and capricious goat; the cat and the dog peace- 
fully repose by the same fire-side, when the tyranny of 
man has not vitiated their dispositions by treatment calcu- 
lated to excite hatred and jealousy between them. In a 
word, contrasts exist not only in the works of Nature in 
general, but in each individual in particular, and constitute, 
as well as the consonance^, the organization of bodies. If 
yon examine one of these bodies, of whatever species it 
may be, ydu will remark in it forms absolutely opposite^ 
and nevertheless consortant. It is thus, that, in animali^ 
the excretory organs are contrasted with those of nutrition. 
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The tong tails €f the hone and of the ball, are opposed to 
the large size of their heads and of their necks, and make 
amends ibr the motions of these anterior parts, i^hich art 
too heayy to drive away the insects from their bodies. Oo 
the contrary, the broad tail of the peacock forms a contrast 
with the length of the neck and the smallness of the head 
of that magnificent bird. The proportions of other animals 
exhibit oppositions not less harmoniousi nor less adapted 
to the necessities of each species.* 

* This Iftw of eontrMtt is, in my opinion, • ddlghtftil aoaree of o1s> 
lervations and of diseoverieti Tlie women, 1 matt It. nlvrfejf 
nearer to Natare than we are, employ it continnallv in the color* 
of which they compoM tlieir dreu, thoogli no naturalist tliat I know 
of has observed that Natare lierself employs it in the basmony oi 
all her works. Of this we raw convince ourselves wtthunt stirring 
beyond onr own thresholds. For example, though there is among 
dogs an extraordinary variety of colors, yet no person ever saw one 
red, green, or blue ; bat they are in general of two opposite haes» 
one light and the other dark, that, in whatever part of the house 
they are, they may be distinguished from the farnitnre, with the 
colors of' which they would else freqaently he confounded. Bat 
thoagh the colors of these animals partake, like those of most quad- 
rnpeds, of the two extreme terms m the progression of colon, that 
is, black and white, I do not recollect to have ever seen a dog jcom* 
pletely white, or completely black. White dogs have alwavf some 
spots on their skins,, were it only the tip of the snont,.of a black color, 
niose that are black, or brown, have white breasts, or fire-colored 
Mote, so that, wherever they are, they may be easily seen* I have 
farther remarked in them this instinct, especially in dogs of a dark 
color, that when they went to lie down, they always go to a while. 
eolored stuiF in preference to any other color. The ladies have fr^ 

Jaently oppoitunlties of knowing this by experience; Ibr if a little 
og of'^a dark color happens to be in the room with them, he never 
fiyia to lie down at their feet, and on their petticoats. The instinct 
which prompts the dog to seek repose on white stuffs, proceeds from, 
the sense which he himself has, of the contrast affected b}' the fieaa, 
by which he is frequently tormented. Fleas invariably resort to 
white objects. If you enter a place, where there are many of those 
inseots, with white stockings, they will soon be covered with them. 
They will even crowd to a piece of white paper. For this reason 
white dogs are much more infested with them than others. I have 
aeeordingly observed, that wherever there are dogs of this color, tlie 
black and the brown pay court to them, and prefer them for pU]^. 
mates, nndoabtedly to get rid of the fleas at their expence. By this 
I mean not, however, to throw the imputation of treachery on their 
fh^iendship. Were it not for the instinct of these black, nimble, and 
nootarnal insects, which causes to prefer the white color, it would 
be impossible to perceive and to catch them; The common fly, itself 
darkoolored, resoru, in like manner, to white and brilliant objects ; 
and this is the reason why it tarnishes all the glasses and gilding in 
our apartments. The flesh-fly, on the contrary, loves to settle on the 
livid colors of meat approaching to putridity. His bine corslet makes 
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Harmonies, consonances, progressionsy and contrasts 
most tlierefore be reckoned among tlie first elements oC 
Nature. To these we are indebted for the sentiments o 
order, of beauty, and of pleasure, which spring up withit 
us at the sight of her works; as it is from their abseno 
that those of disorder, ugliness, and disgust arise. Th& 
extend alike to all the kingdoms; and though I have con- 
fined myself in the remainder of this work to the exami" 
nation of their effects in the vegetable kingdom alone, 1 
cannot, however, resist the pleasure of pointing them out, 
at least in the human figure. It is here that Nature has 
collected all the harmonic expressions by way of eminence. 
I shall attempt to trace a feeble sketch of it This is not, 
I admit, the proper place for it, and I have not leisure to 

him eaiily discernible on that ground. If we extend these contrast* 
farther, we shall find, that not only all sanguivorous insects have the 
instinct of opposing their colors to those of the situations in which 
they live, but likewise all carnivorous animals ; whereas all feeble, 
gentle, and innocent animals, as we have already seen, are furnished 
with means and instincts conformable to the grounds they inhabit. 
8nch was the will of Nature, in order that the former might be per* 
eeived by their enemies, and that the latter might be enabled IP 
escape them. 

From these natural laws may be deduced a multitude of useful and 
agreeable consequences, tending to the improvement of our habita* 
tions in cleanliness and convenience. For example, in order the 
more readily to destrov the insects that disturb our slumbers, and 
which are so common in grent cities, it would be advisable to have 
the alcoves, the hangings of the beds, and the bedsteads either white 
or light-colored : the insects would then be easily perceived. As to 
convenience, eyery one must be sensible of the necessity of contrast- 
ing the colors of our different pieces of furniture, that we may dis- 
tinguish them with facility from each other. I am frequently at 9 
loM, for instance, to l^now what has become of my snuff-box, becaoM. 
it is black, like the table on which I lay it down. If Nature had not 
possessed more intelligence than I, most of her works would be im. 
perceptible to us. It is very astonishing that philosophers, who liavr 
made such curious researches into the nature of colors, have bea 
silent with respect to their contrasts, without which nothing wouki 
be distinguishable, or rather, their forgetfulness is not surprising : a 
vtan is incessantly pursuing the illusions which escape him, and 
Reelects the useful trnlh which lies at his feet* 

The harmonies of colors have, besidea, a powerful influence on the 
passions T but I have nothing to say on that subject in a country 
where the women employ them with such unbounded sway ; it is to 
the women that I am indebted for the first idea I had ot studying 
the elemenu of the laws by which Nature herself endeavors to 
please us. 
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trrang^e more than a part of the obaervations which I have 
collected on this vaitt and interesting subject; bat the lit- 
tle I shall say will be sufficient to overturn the opinion 
advanced by men of too high celebrity among us, 1 mean, 
that imman beauty is arbitrary. I even venture to flatter 
myself that these crude essays may induce wise men» who 
love Nature, and who seek to make themselves acquainted 
with her laws, to dig into the recesses of this vast moun- 
tain, in which truth is buried. Their manifold knowledge 
will guide them, without difficulty, through the whole 
extent of that mine, of which, like a blind man, I have 
merely begun to work the first veins. They will conduct 
him to richer ore, since even I, (if I may be allowed the 
simile) at the bottom of a valley and among the sands of 
a petty stream, have been able to pick up for my portion 
a few straggling grains of gold. 

OP THE HUMAN PIGURF. 

I 

All Ihe harmonic expressions are combined in the 
human figure. In this article I shall confine myself to the 
examination of some of those that enter into the composi- 
tion of ttie head of man. . Observe, in the first place, that 
its form approaches the spherical; which, as we have 
already seen, is the form by pre-eminence. I believe that 
the head of no animal has this configuration in common 
with it. On the anterior part is traced the oval of the 
face, terminated by the triangle of the nose, and surround 
ded with radiated portions of the hair. The head is, 
besides, supported by a neck which has a much smaller 
diameter than itself, and which detaches it from the body 
by the concavity it thus forms. 

This slight sketch presents to us, in the first instance, 
the five harmonic terms of the elementary generation of 
forms. The line is exhibited by the hair, the triangle by 
the nose, the sphere by the head, the oval by the (ace, 
and the parabola by the vacancy below the chin. The 
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neck, tvhich, like a column^ supports the head, also exhi* 
bits another very pleasing form, that of a cylinder, compo- 
ced of a circle and a quadrilateral figure. 

These forms are not traced in a dry, geometrical man- 
ner, bat they partake one of the other, by mutual amalga- 
mation, as parts of a whole ought to do. Accordingly 
the hair is not straight as a line, but harmonizes by means 
of its curls with the oval of the face. The triangle of ihf 
nose is neither acute nor right-angled, but by the undula 
lating swelling of the nostrils it agrees with the heart 
form of the mouth, and diminishing towards the forehead 
it unites with the cavities of the eyes. The spheriod o 
the head is, in like manner, amalgamated with the oral o' 
the face. The same is the case with the other partem 
Nature living employed, for the purpose of joining them 
together, the rounded form of the forehead, the cheeks, t^ 
chin, the neck, that is, portions of the most beautiful of a . 
liarmonic expressions which is the sphere. 

There are several other remarkable proportions, which 
form among themselves very agreeable harmonies ano 
contrasts; such as that of the forehead, which presents a 
quadrilateral figure in opposition to the triangle formed 
by the eyes and the mouth, and that of the ears, formed of 
the most ingenious acoustic curves, which are not found 
in the auditory organ of animak, because it is not destined, 
like that of man, to receive all the modulations of speech. 
But I shall confine myself to the charming forms which 
Nature has given to the mouth and the eyes, which she 
has rendered the most striking, because they arc the two 
active organs of the soul. The mouth is composed of two 
lips, of which the upper is moulded into the form of a 
heart, and the latter is rounded into a portion of a semi- 
cylinder^ Between the lips are discovered the quadrila- 
teral figures of the teeth, whose perpendicular and parallel 
Lues are most agreeably contrasted with the round forms 
contiguous to them, and the more so, since, as we have 
aiready teen, from the junction of the first generative 
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term to the barmonic term by excellence, that it, of the 
straight line to the spherical form, results the most hdrino- 
uious of contrasts* The same conformities are found in 
the eyes, the. forms of which approach still nearer to tlie 
element tiry harmonic expressions, as ought to be the case 
with regard to the pnocipal organ* They are two globes, 
bordered with eyei-lida, emitting rays like pencil strokes, 
which form with them a detiglitfiil contrast, aiid exhibit 
a wonderful cooMNianco with the sun, from whiiih tbcv 
seem to have been modelled, bting^ like that luminary, of 
a* round figure, . having dtTerginlf rays in their lashes, a 
rotary motion rOuiul themselves, and possessing like the 
orb of day, the power of shrouding themselves in clouds 
by means ottl'ieir Hfb*' ,; 

Thfs saiiieelemaitary baraaonies exist in the colors of 
the head, as.ijoi ^ts £6rms;: lor in the iace, tJbe teeth and 
the eyes are pfa.^uie ifiihilie^ then there arec tints of yellow 
which mirigle. with) it» camatioiH as ia well known to pain- 
ters, a«diu:.the;'.o^xt;pltfoe' fed, the color by way of emi- 
nence, whi«hi dppearii^ id AlfiB> li^M and on the cheeks.. You 
remark, besidi^- ihti blue ci^r of the yehi^^ and sometimes 
of the popil: of the eyet:aDd;itistiy» the blaek of the hair, 
which, by its opposltioiv ^ta off. the colors of the /ace, as 
the vacancy br.ih|e.neckdistingttished the forms of the head. 

It will be obserYCcbihal,; in this portion of the human 
frame. Nature inevfr^^mfilDyBcoldrs: that form harsh con- 
trasts, but ^uses.theilu like the fortes^ to mingle with each 
other. Thuii the wkite of the foce ia here shaded away 
into yellow,' .and ithiere inio ned^ The » blue ^of the veins 
inclines to green. The hair, in general, is not of a jet 
blacky but br6wn». diteilQt,£.fi^txen, and chmmouly of a 
color, into wbicb eiitenl>a skiade of the carnation hue, that 
the opposition may iiot>b&>too hairidi. , It must fartlier be 
remarked, that as ^ie«emp1(9Jii poi^tioni of a spliere to form 
the muscles iwbich jpln its-oVgaas tdgeiher, and more 
particularly to distinguish 46e8e same organs, stie makes 
use of red for tlie saihe'purtjoaea. .She has accordingly 
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spread over the forehead a tint of this color, which she has 
heightened on the cheeks, and has applied perfectly pure 
to the mouth, the organ of the heart, where it forms an 
agreeable contrast with the whiteness of the teeth. The 
union of this color, and of this harmonic form, is the strong- 
est consonance of beauty; and it may be remarked, that 
wherever the spherical forms are most prominent, there 
the red color is the deepest, excepting in the eyes. 

As the eyes are the principal organs of the soul, they 
are intended to express all its passions; this they could 
not have done with the harmonic red tint, which would 
have given only one single expression. To enable them 
to express contrary passions, Nature has combined in them 
the two most opposite colors, the white of the orbit and 
the black of the iris and sometimes of the pupil, which 
form a very harsh opposition when the globes of the eyes 
are expanded in their whole diameter; but by means of 
the eye-lids, which man contracts or dilates at pleasure^ 
he gives them the expression of all the passions from love 
to fnry. The eyes, the pupils of which are blue, are natu- 
rally the mildest because their opposition with the adjoin- 
ing white is less clasliing; but in anger they are the most 
terrible, from a moral contrast^ which causes us to look 
upon those objects as the most dangerous, which threaten 
evil after having first inspired the hope of good. Those, 
therefore, who have such eyes, should pay great attention 
not to belie that character of benevolence conferred upon 
them by Nature, for blue eyes convey, in their color, a 
certain heavenly expression which I am incapable of 
describing. 

With respect to the motion of the muscles of the face 
they are extremely difficult to describe, though 1 am 
persuaded of the possibility of explaining their laws. 
Should any person attempt this, he must necessarily refer 
them to moral affections. Those of joy are horizontal, as 
if, in felicity, tlie soul were desirous of expending itself 
Those of grief are perpendicular, as^ if, in calamity, it also 
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souglit a refbge in heaved or in the bosom of the earth* 
It is likewise, necessary to take into the account the alter- 
ations of the colors and the contractions of the forms; and 
ive shall be convinced at least of the truth of the principle 
which we have laid down, that the expression of pleasure 
consists in the harmony of the contraries which are blended 
one "with another, in colors, forms and movements ; and 
that the expression of pain consists in the violence of their 
oppositions. The eyes alone have movements inexpressi- 
ble, and it is remarkable, that in excessive emotion they 
are covered with tears, and seem from this circumstance, 
to have still farther analogy with the orb of day which in 
tempests, shrouds himself in rainy clouds. 

The principal organs of the senses, which are four in 
number in the head, have particular contrasts^ which dis- 
tinguish their spherical forms by radiated figures and their 
bright colors by dusky tints. Thus the brilliant organ of 
sight is in contrast with the eye-lashes, those of smell and 
taste with the mustachios, that of hearing with the portion 
of the hair which is denominated whiskers, and separates 
the ears from the face ; and the face itself is distinguished 
from the rest of the head by the beard and the hair. 

We bhall not here examine the other proportions of the 
human figure in the cylindrical form of the neck, opposed 
to the spheroid of the head and the plane surface of the 
breast ; the hemispherical forms of the bosom which form 
a contrast with the latter* as do the cylindrical pyramids 
of the arms and fingers with the shoulder-blades; nor the 
consonances of the fingers with the arms by three similar 
articulations, nor a multitude of other curves and harmonies, 
which have not even a name in any language, though they 
are in every country the all-powerful expression of beauty. 
The human body is the only one that combines the most 
agreeable modulations and concerts of the fi?e elementary 
forms, and the five primordial colors, without exhibiting 
the harsh and rude oppositions of animals, such as the 
points of the hedgehog, the horns of the bull, the tusks of 

o3 
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the boar, the clawf of the lion, the marbled coat of the 
dog, and the livid colors of venomous reptiles. It is the 
one whose real figure may be perceived without disguise; 
the other animals being clothed with hair, feathers, or 
scales, which conceal their members and cover their skin. 
Man is, farther, the only animal, which, in his perpen- 
dicular attitude exhibits all his senses at once to the view, 
for you can scarcely perceive more than one half of a quad- 
ruped, of a bird, of a fish, in the horizontal position which 
is peculiar to them, because the upper parts of their bodies 
conceals tlie lower. We shall likewise remark that the 
gait of man has neither the unequal bounds nor the slow- 
ness which mark the progression of most quadrupeds, nor 
the rapidity of that of birds ; but it is the result of the 
most harmonious movements, as his figure is of the most 
agreeable forms aud colors.* 

• 

* Distinguished wiiters have asserted that the negroes esteem tbeir 
color more beautifal than that of the whites, bat the reverse is the 
fact. Daring my residence in the Isle of France, I questioned the 
blacks who were in my service, on thifl subject : they were in the 
habit of speaking to me with sufficient freedom to tell me their sea. 
timents, especially ou a subject so indifferent to slaves as the beauty 
of the whiles. I sometimes asked them which they liked best a 
black woman or a white one : they never hesitated to assign the 
preference to the former. I eveh once saw a Negrawho had been 
dreadfully cat with a whip, rejoicing that the scars of his wounds 
turned white, because he hoped that, by these means he should 
cease to be a Negro. The wretched man would have suffered him- 
self to be flayed alive, in order to become white. This preference it 
will be said, is, in this case the effect of the superiority which they 
observe in Europeans. Bat the tyranny of their masters ought to 
make them detest their color. Besides, the blacks of our colonies, 
both male and female, evince the same partiality as our peasants for 
lively and glaring colors. Their supreme luxury is to wrap their 
heads in a red handkerchief. Nature has not given to the rose of 
Africa a different hue from that of Europe. 

If the judgment of black slaves on this subject cannot be relied on, 
we might adduce that of the sovereigns of their countries, who have 
no interest in dissembling their inclinations. They acknowledged 
that, in this respect, as in many others, Nature has been much less 
favorable to them tlian to the Europeans. African sovereigns have 
frequently applied to the chief olicers of the English, Dutch and 
French factories, for white women, promising to grant them in re- 
tarn considerable privileges. I#amb, an English factor at Ardra,be}ng 
taken prisoner by the king of Dahomy, informed the governor of the 
Bnglish fort of Juida, in 17S4, that if he could send that prince any 
irUUe woman, or only a mulatto, she would acquire absolute power 
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The most agreeable are the multiplied cooionaiioet of 
Ihe human figure^ the most displeasing are iU discordanoea. 

over his mind. Another sovereign in a different part of the African 
coast, one day promised a Capuchin missionary who was preaching 
the gospel to him, to dismiss his seraglio and to become a christian 
tf he would procure him a white woman for his wife. The sealous 
missionary immediately repaired to the nearest Portngnese settle- 
ment, and on enquiring for some poor and virtuous female, he was 
directed to the niece of a gentleman, in very indigent circumstances, 
and who lived in the most profound retirement. He waited one San- 
day morning at the door of the church, till she came out from mass 
with her uncle ; and addressing the latter before the whole congre- 
gation, he summoned him in the name of God and for the sake of 
religion to give his niece in marriage to the negro king. The gentle- 
man and his niece having consented to the match, the black prince 
married her after previously sending away all his women, and caas- 
ioff himself to be baptised* 

The most intelligent historians relate several instances of this kind 
of preference in the black sovereigns of Africa and the south of Asia. 
Thomas Roe,- ambassador from England to the Mogul Selim Shah« 
relates, that this powerful monarch treated the Portoguese Jesuists, 
missionaries at his court, with great distinction, in the hope of pro- 
curing some of their country-women for his seraglio. He, at nrst, 
loaded them with privileges, assigned them habitations in the vici- 
nity of his palace, and admitted them to his familiarity ; bnt when 
ne perceived that the fathers were by no means inclined to minister 
to his passions, he employed a very cunning artifice to oblige them. 
He declared that he was desirous of embracing Christianity and pre- 
tended he was restrained only bv political reasons, he ordered two 
of bis nephews diligently to attend the instructions of the missionaries* 
When they had made a sufficient progress, he enjoined them to so- 
licit baptism, after the performance of which rite, he thus addressed 
them : " You cannot now marry pagan women of this country, be- 
cause yon are Christians ; the fathers who have baptised you, must 
find you wives. Tell them to send for some Portuguese women for 
that purpose." The young men did not fail to make this demand of 
the Jesuists, who suspecting that the Mogul wished to see his nephews 
married to Portuguese women, onlv that he might have some white 
females in his seraglio, refused to have any concern with this nego- 
tiation. Their refusal drew down upon them endless persecutions 
from Selim Sheh, whose first step was to cause his nephews to re- 
nounce Christianity. 

The black color of the skin is, as we shall soon percieve, a blessing 
of heaven conferred on the southern nations, because it suppresses 
the reflection of the burning sun beneath which they live. These 
people, nevertheless, think white women more beautiful than black, 
from the same reason which causes them to look upon day as more 
beautiful than night, because the harmonies of the colors and lights 
are perceptible in the hu6 of the whites, whereas thejr disappear al- 
most entirely in that of the blacks, who cannot sustain an^ corapa^ 
risou with them in point of beauty excepting in shape and figure. 

The proportions of the human figure, which as we have seen, 
were borrowed from the most beautiful forms of Nature, have in 
their turn become models of beauty for man. If we pay any atten- 
tion, we shall find that the forms which please at most in the artt. 
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For this reason nothing on earth is more beautiful than a 
liandsome man, and nothing more disagreeable than a very 
agly person. 

This is likewise the reason why it will always be im« 
possible for art to produce a perfect imitation of the human 
figure, on account of the difficulty of combining all its har- 
monies, and what is a still greater, of making those which 
are of a different nature concur with each other. Painting, 
for example, expresses the colors of the face, and sculpture 
with great accuracy imitates its forni ; but if you attempt 
to combine the harmony of colors and of forms in a single 
bust, the work will be much inferior to a simple piece of 
painting or sculpture, because it will exhibit particular 
dissonances of colors and of forms, and their general disso- 
nance which is still more strongly marked. If you should 
ferther endeavour to unite in it the harmonies of motion 
as in automatons, the discordance would only be increased, 
and by making it speak, you would a fourth disconsonance 
which would excite horror. The intellectual system would 
then clash with the physical system. Accordingly, I am 
not astonished that St. Thomas Aquinas was so shocked at 
the speaking head which his master Albert the Great had 
spent many years in making, that he instantly dashed it 
to pieces. It must have produced in him the same iiii. 
pression as an articulate voic6 issuing from a dead body. 
Productions of this kind, in general, do great honor to an 
artist; but they demonstrate the imbecility of his art, 
which deviates the farther from Nature, the mOre it strives 
to combine several of her harmonies: instead of blending 
them as she does, its efforts tend only to place them in 
opposition. 

All these observations evince the truth of the principle 
we have laid down, which is, that harmony proceeds frona 

M those uf antique vases, and the proportiotMi of length and breadth 
in monaraenis were taken froin the human fi^dre. It is well known 
that the Ionic column with, its capital and its channeling was an imi- 
lation of the figure, the head-dress and robe of the Grecian ladies. 
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,he union of two contraries and discord from their collisioo, 
and that the more agreeable are the harmonies of any 
object, the more its discordances are disgusting. Such is 
the origin of our pleasure and displeasure, in physics, as in 
morals, and this is the reason why we so frequently lore 
and hate the same object. 

Many other interesting remarks might be made on the 

hfiman figure, especially if we connect it with moral sen- 

satioiis, which alone gi^e expression to its features. Of 

these we shall take some notice in the sequel of this work 

when we come to treat of sentiment. Be that as it may, 

the physical beauty of man is so striking even to animaJs 

themselves that to this cause must be principally attributed 

the dominion he possesses over them throughout the whole 

earth : the weak seek refuge under his protection, and 

the strong tremble at the sight of him. Mathiole relates 

that the lark flies for shelter among multitudes of men, 

when she perceives a bird of prey. This instinct was 

farther attested to me by an officer who one day saw one 

of these birds under similar circumstances take refuge 

among a very distinguished squadron of cavalry in which 

he then served ;* but one of his comrades with whom the 

little stranger sought an asylum, rode over and trampled 

her to deatliy which barbarous action justly drew upon 

him the hatred of the most honorable portion of his corps. 

For my own part, I have beheld a stag closely pursued 

by a pack of hounds, demanding with a plaintive voice 

the compassion of the passenger, as Pliny informs us that 

he will: I have myself witn^sed the circumstance, in the 

Isle of France, as described in the Narrative of my voyage 

which I have given to the public. In poultry-yards where 

turkey-hens are kept, I have seen those birds, when under 

the influence of love, throw themselves with piteous cries 

at the feet of the peasants. If more frequent instances of 

the confidence of animals are not observed, the reason is 

because we frighten them in our fields by the report of 

fire-arms and b^ continual persecutions. We know with 



154 STUDIES OF NATURE. 

what fiuniliarity Ihe monkies and.tbe birds approach tr»- 
vellera iii tiie forests of liulia. At Ihe Cape of Good Hope^ 
ill Cape Town itself, 1 have seen the shores of the sea 
covered with marine birds reposing on the craft, and a 
larj^e wild pelican playing near the custom-house with a 
great dog whose head he took into his wide bill. This 
fight inspired me immediately on my arrival, with the 
iBoyt favorable prepossession of the happiness of the coun- 
try and the humanity of the inhabitants: and I was not 
nyistaken. Dangerous animals, on the contrary are seized 
with terror at the sight of man, unless extreme necessity 
compel them to forego their native disposition. The ele- 
|4iaiit . suffers himself to be led in Asia by. a little child. 
The African lion withdraws roaring from the hut of the 
Hotteutoty and seeks to establish his dominion among the 
lorests and rocks unknown to man. The immense whale 
in., the midst of his element, trembles and flees from the 
little canoe of the Laplander. Thus is fulfilled that law 
of the Almighty which preserved the supreme dominion to 
man amid all his calamities : ** And tlife fear of you and tiie 
dread of you shall be upon every beast of the earth, and 
upon every fowl of the air, upon all that moveth upon the 
earth» and upon all the fishes of the sea: into your hand 
are they delivered.* 

It is exceedingly remarkable that there is not in Nature 
either animal, plant, fossil, .or even globe, which has not 
its consonaince and its contrast out of itself, excepting man; 
no. visible being is $idn>itted to his society unless as his 
servant or his. slave. 

Among human proportions must undoubtedly be reck- 
oned that law so con>mou and yet so wonderful, by 
which females are produced in equal numbers with males. 
If chance presided over the procreation as it does over the 
marriages of men» we should one year see none but male 
children, and the nesLt none but females brought into the 
world. Some nations would be composed entirely of men 
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aod others of women: but the fact is, that all over the 
earth the two sexes are produced at the same time in equal 
number. A consonance so regular evidently demonstrates, 
that a Providence watches over human societies, notwith- 
standing the disorders of their police. It may be considered' 
as a testimony of the truth in favor of our religion which 
con6nes man, in marriage, to one wife, and which from 
this conformity to the laws of Nature, peculiar to itself, 
appears to have emanated exclusively from the author of 
Nature. Hence we may conclude, on the contrary that 
the religions which permit the plurality of wives are 
erroneous. 

Ah? how little those who have sought in the union of 
the sexes nothing but sensual pleasures, know of the laws 
of Nature! They have gathered only the flowers of life 
without having tasted its fruits. The fair sex, say our 
men of pleasure: they are acquainted with women by no 
other name. But the sex is only fair to those who have 
nothing but eyes. To those who possess a heart it is like- 
wise the generative sex, which, at the hazard of life, car- 
ries man nine months in its womb, and the nutritive sex 
which suckles and takes care of him in infancy. It is the 
pious sex which carries him in childhood to the altars of 
God, and with its milk inspires him with the love of a 
religion, which the cruel policy of man would often render 
odious to him. It is the pacific sex, which sheds not the 
blood of its fellow-creatures; the consolatory sex which 
attends the sick and handles without hurting them. Man 
may boast of his power and his strength ; if his nervous 
.hand wield the sword, that of woman, more dexterous and 
more useful, is skilled in the art of spinning flnx and the 
fleece of the sheep. One seeks to vanquish care and sor- 
row by the maxims of philosophy, the other removes them 
by carelessness and mirth. One struggles against external 
calamities with the force of his reason, the other, more 
Happy, escapes them by the vereatility of her genius. If 
the former sometimes seeks glory in confronting danger 
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in battle, the latter triumphs in awaiting more certain and 
frequently more trying perils in bed and beneath the ca- 
' nopy of pleasure. They were, therefore, created, in order 
to endure together the evils of life, and to form by their 
union the strongest of consonances and the most pleasing 
of contrasts. 

I am obliged by the plan of my work to proceed and 
to abstain from reBections on subjects so interesting as 
marriage and the beauty of man and woman. I shall, 
however, introduce a few observations extracted from my 
materials, for the purpose of inspiring others with a desire 
of exploring this rich mine, and, which is, in some measure, 
perfectly new. 

All the philosophers who have made man their study, 
have justly considered him as* the most wretched of all 
animals. Most of them h9*'e been convinced that he re* 
quired a companion to supply his wants, and have placed 
a portion of his happiness in friendship, which is an evi- 
dent demonstration of human weakness and misery; for if 
man were naturally strong, he would have no occasion 
either for assistance, or for a companion. The elephant 
and the lion lead a solitary life in the forests. They have 
no need of friends because they are strong. It is very 
remarkable that the ancients, in describing a perfect friend- 
ship, confined it to two persons, and never divided it amopg 
more, notwithstanding the weakness of man which fre- 
quently requires that so many of his fellow-creatures should 
concur in his happiness. There are several reasons for 
this restriction, the principal of which proceed from the 
nature of the human heart, which from its very weakness, 
is capable of embracing only one object at a time, and 
which being composed of opposite passions, that are inces- 
santly balancing each other, is, in some measure active and 
passive, and requires to love and to be loved, to console 
and to be consoled, to honor and to be honored. Accord- 
ingly all the celebrated friendships in the world existed 
only between two persons ; such were those of Castor and 
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Po]iux, Theseus and Pyrithoiu, Hercales and Hylor 
Orestes and Pylades, Alexander and Hepheestion. We 
shall ferlher observe that these extraordinary friendships 
have always been associated v^ith virtuous and heroic 
actions ; but whenever they were divided among several 
persons, they wer^ the source of discord, and were famous 
only for the calamities they inflicted on mankind: such 
was that of the triumvirate among the Romans. When 
the associates in these alliances are more numerous, the 
mischiefs they occasion are in proportion to their number. 
Thus the tyranny of the decemvirs at Rome was of a more 
cruel character than that of the triumvirs ; for its atrocities 
were practised without passion and as it were in cold blood. 

There are likewise triummillevirates and decemmillevi- 
rates; these are bodies. They have been justly denomi- 
nated by tliat appellation, for they frequently choose for 
their centre some other object than their country, of which 
they ought to be only the menabers. They have, likewise, 
different viev^s, different ambitions, different interests^ 
They are, with respect to the rest of the citizens, incon- 
stant divided, without object, and often too without 
patriotism, what regular soldiers are to light troops. They 
prevent them from appearing in the avenues by which 
they themselves advance, and at length beat them out of 
those which are on their way. How many revolutions 
have been effected by the Strelitzes in Russia, the Preto- 
rian guards at Rome, the Janizaries at Constantinople, and 
bodies still more political in other countries ! Thus by a 
just re-actioD of Providence, the spirit of bodies has been 
as fatal to countries, as the spirit of country has itself been 
to mankind. 

If the heart of man can embrace only a single object, 
what shall we think of the friendships of modern tinies 
which are so multiplied? Assuredly, if a man has thirty 
friends he cannot give to each of them more than a thir- 
tieth part of his affection, or receive more from them in 
return. ' He must, therefore, necessarily deceive them, and 
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be deceWed by them, for no person would be a friend hj 
fractioni. But to tell the truth, tliese friendships are real 
ambitions, interested and purely political relations, whose 
sole object is to practise mutual deception, to aggrandize 
ihemselves at the expence of society, to which they would 
occasion much mischief if they were more closely united, 
and were not balanced by others in opposition to them. 
Thus almost all general connections lead to intestine dis- 
sensions. On the other hand I shall say nothing concern- 
ing the inconveniences resulting from the too intimate 
union of individuals. The most celebrated friendships of 
antiquity were not, in this respect, exempt from suspicion 
though I am persuaded that they were as virtuous as those 
who were the objects of them. 

The author of Nature has given to each of us io our 
species a natural friend, capable of sharing with us all the 
accidents of life, of relieving all the affections of the heart, 
and all the inquietudes of our disposition. At the begin- 
ning of the world he said: "It is not good that man should 
be alone: I will make an helpmate for him.'* Woman 
pleases all our senses by her form and by her graces. In 
her character she possesses all that can interest the human- 
heart at every period of life. By the long and paiufui 
attentions she bestows on our infancy, she deserves our 
respect as a mother and our gratitude as a nurse; after- 
wards in youth, our love as a mistress; in manhood our 
tenderness as a wife, our confidence as the manager of our 
domestic concerns, our protection as being weak; and in 
old age our regard as the mother of our oQspring, our 
iutinuu;y as a friend who has been our companion in pros- 
j^erity and in adversity. Her very levity and caprices 
balance on every occasion the too sedate gravity and 
steadiness of man, and reciprocally acquire the preponde- 
rance over them. Thus the deficiences of one sex and the 
excess of the other operate as a mutual compensation. 
They are made, if I may venture to employ the expression, 
to fit into each other like pieces of wood-work* whoM. 
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projecting and retreating parti form a wea&el capable of 
navigating the tempestuous ocean of life^ and which the 
Tery action of the tempests tends only to strengthen. Did 
we not know, from sacred tradition, that woman was 
created from the body of man, and were not this great 
truth daily manifested by the wonderful production of 
children of either sex in equal nnmbers, we should iniklli* 
biy learn it from our wants. Man without woman, and 
woman without man, are imperfect beings in the order of 
Nature. But, the greater the contrast in their characten, 
so much the stronger is the union of their harmonies. Jt 
IB, as we have already hinted, from their opposition in 
talents, tastes, fortunes, that the strongest and most durable 
affection is produced. Marriage, therefore, is the friend- 
ship of Nature, and the only real union which is not liable, 
like thos^ that exist between men, to errors, rivalships, 
jealousies, and the changes which time effects in our 
inclinations. 

But why are there so few happy marriages among nsf 
Because the sexes are unsexed. Because woman assume 
tiie manners of men by their education, and men adopt by 
their habits the manners of women.* The masters, the 
sciences, the customs, the occupations of men have robbed 
the women of the graces and the talents of their sex. 
There is one infallible method of bringing them both back 
to Nature; that is, to inspire them with religion. By 
religion I mean not a love of ceremonies nor of theology, 
but the religion of the heart, pure, simple, unostentatious, 
as it is so admirably explained in the gospel. 

Religion will not restore to the two sexes their moral 
character, but likewise their physical beauty. Neither 
climate^ nor food, nor bodily exercise produce human 
beauty, but the moral sentiment of virtue which cannot 
exist without religion. Aliments and exercise undoubt* 
ediy contribute much to the growth and expansion of the 
body, but they possess no influence over the beauty of the 
face, which is the true physiognomy of the soul. It is not 
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fare to lee tall» robiut nien disgustingly ugly, with tlic 
sUtare of giants and the physiognomy of monkies. 

The beauty of the face is so moch the expression of the 
harmonies of the soul, that, iu every country, those classes 
of the citizens which are ok)liged by their condition to live 
with the others in a state of consttaint are evidently the 
least handsome. The truth of this observation may be 
asoertained particularly among the nobility of several of 
our provinces, who live in perpetual jealousy with each 
other on account of their rank, and in a state of incessant 
warfare with the rest of the citizens for the preservation 
of their prerogatives. Most of them have a sallow, bUious 
complexion. They are meagre, sour-looking, and percep- 
tibly more ugly tlnn the wbabitants of the same district, 
thoiigh they oreathe the same air, live on the same food, 
aad possess ingenend a superior fortune. Thus they want 
a great deal of being gentlemen in name wd in reality. 
Nay there is even a nation, whose country borders apon 
omr own, the individuals of which are as notorious in 
Europe for their pride as for their ugliness. All these 
men become ugly from the same reason as most of our 
diildren, who, though so beautiful in their early years» 
grow plain by going to school, in consequence of the 
misery and constraints of academical institutions. I shaJl 
say ndthing of their moral character, which undergpea the 
same revolution aa their pliyaiognomy ; the latter being 
invariably a oonsequenoe of Uie former. 

The same observation will not apply to the nobility o€ 
some districts of our provinces, and ci those of various 
s^tes of Europe. These, living in good understanding 
with each other, and with the rest of their countrymen, 
are, in general, tiie handsomest part <^ their naii(Hi, because 
their social and ben^voleat minds are not in a continual 
state of constraint and anxiety. To the same moral 
oanses may be ascribed the beautiful features of the phy- 
aiognomy of the Greeks and Romans, who have left us, in 
general, such noble models in their statues and their medals 
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They were handsome because they were happy; they 
lived in good intelligence with their equalti, and enjoyed 
popularity among the rest of their fellow-citizens. Besides, 
they had among them, no dismal institutions like those of 
our colleges, which disfigure at once all the youth of a 
nation. The present descendants of those same people 
are fax from resembling their ancestors, though the climate 
of their country has undergone no alteration. To moral 
causes must likewise be attributed the physiognomies of 
ttie great men of the court of Louis XIV. so singularly' 
lemarkable for their dignity, as may be seen by their por- 
traits. In general, people of quality being by their rank 
above the rest of their fellow-subjects, do not live inces- 
santly at dagger*s draw with each other, and with the rest 
of their nation, like most of our petty country-gentlemen. 
Besides, they are commonly educated in the paternal man* 
dou, beneath the happy influence of domestic tuition, and 
far remote from external jealousy. But those of the age 
of Louis XIV possessed this advantage over their descen- 
dants, that they prided themselves on their benevolence 
and popular affability, and of being the patrons of talents 
and virtue wherever they found them. There is not per- 
haps a single great house of that time, which might not 
boast of having patronised and brought forward some indi- 
vidual from among the common people or the lowest order 
of the nobility, who by their means, acquired celebrity in 
arts, in literature, in the church, or in arms. These great 
men acted thus in imitation of the king, or perhaps from 
a relic of the spirit of grandeur of the feudid government 
which terminated at that period. Be this as it may, they 
were handsome, because they were themselves contented 
and happy; and this noble impulse of the soul towards 
benevolence impressed on their physiognomy a majestic 
character, by which they will ever be distinguished from 
the ages that came before, and still more from that which 
^as succeeded them. 
Thtie observations are not merely (cljects of cariosity; 
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they are much more important than is imagined; for it 
follows that, in order to form a nation of handsome chil- 
dren» and consequently of handsome men» physically and 
morally, it is not indispensibly necessary, as some physi- 
cians pretend, to subject the human species to regular 
purgations on certain days of the moon. Children con- 
fined to this sort of regimen, like most of those of our 
physicians and apothecaries, have figures of papier matMp 
mnd when they grow up they have pale complexions and 
vitiated constitutions like their fathers. To render chil- 
dren handsome, it is necessary to render them happy in a 
physical, and still more in a moral point of view. Every 
subject of vexation thoiild be carefully removed, not by 
exciting within them dangerous passions, as is the caa& 
ytith spoiled children, but, ou the contrary, by preventing 
them from giving way too much to those that are peculiar 
to them, in which society produces a continual fermenta- 
tion, and especially by guarding against inspiring them 
with more dangerous passions than have been implanted 
ill them by Nature, such as tedious and vain studies, emu- 
lation, rivalsbip^ &c. On this important sni^'ect we shall 
enlarge in another place. 

The ugliness of a child proceeds almost always from 
his Burse or his preceptor, I have sometimes observed 
among so many classes of society more or less disfigured 
by our institutions^ families of extraordinary beauty. On 
investigating the cause, I have found that these families, 
though belonging to the common people^ were more hap- 
py in a moral view, than those of the other citizens; that 
the children were nursed by their mothers; that they 
learned their trade beneath the paternal roof; that they 
were brought up with great tenderness; that their parepts 
loved each other; and that, notwitstanding the inconve- 
niences attftehed to their condition, they lived tc^ether in 
a liberty and a union- which rendered, them good, happy, 
and contented. I have hence deduced this other conclu- 
sioi^ tlMt'wevery frequently form an extremely fiilse 
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opHiion of the happioefls of li£eii Upon maog, on the one 
hand, a garckener with the figure of a Roman emperor^ 
«ted on the other, a nobleman of high rank with the phy- 
flognomy of a slave, I imagined at first that Nature had 
eommitted a mistake; but esi^perieQ^e proves that many a 
aobleman is from his birth to his deatbt in a succeMion of 
•ituations which do not allow him the Uberty to gratify 
his own ihchnations three times a year; for in childhood 
he is obKged tolToilow that of bis masters and piecepton^ 
and daring the rest of his life to comply with the will of 
his prince^ of ministers^ of .his rivals^ and even of hia ene- 
mies. Thus he finds a multitude of chains in his very 
dignities. On the other habdr there is many a gardener 
who passes his life witiiout experiencing the slightest con* 
tradiction. Like the ccfiturion in the gospel, he says i» 
his servants: Come hither, and he comes: and to another: 
Do this, and he does it. This proves that Providence has 
assigned to onr very passions a totally different part from 
that which society preaentt to' them» for it frequently 
subjects men who have readied the summit of honor to 
the most abject shivery, and invests othen in the lowest 
stations of life with the most unlimited sway. 

For the rest, those who have been disfigured by the 
vices of our education and our fanbits^ have it in their power, 
to correct their features; and this obseriration I address in 
particular to the iair sex, wjbcv with the same view, employ 
paint, white and red, and give themselves the insipid phy*. 
siognomies of dolls. At the bottom they are in the rights 
for it is more prudent to conceal than to expose the cruel 
passions by whidithey are frequently consumed, especially 
to^e eyes of so many men who. study their character 
metely for the purpose of taking advantage of it. An infal- 
lible method of becoming impressive beauties is within 
their reach. This is to be internally good, gentle, com- 
passionate, tender, benevolent, and pious. These affections 
of a virtuous soul will inscribe on their features celestial 
character^y which vrill retain their beauty even in extreme 
•ge. 
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I Tentiife itin fiuiher to anert, that the more Dumeroot 
•re the duagreeable features occasioDed in any indiyidttal 
by the Tices of education, the more sublime will be the 
'»ntrast prodooed in him by those which he shall acquire 
by the habits of Tirtue; for, when we find excellence 
under a repulsiye exterior, we are as agreeably surprized 
as when we discover violets and primroses beneath a 
bramble-bush. Such was the sensation experienced on 
the first interview with the forbidding M. de Turenne. 
and such is at the present day the feeling inspired by the 
firet view of a northern prince^ who is as celebrated for 
his excellent qualities, as his royal brother was for his 
victories.* I have no doubt that the repulsive exterior of 
these two great men, served as a foil to set off still move 
the excellence of their hearts. Such was also the beauty 
of Socrates, who with the features of a debauchee, enchant- 
ed all those who beheld him when speaking of virtue. 

We must not, however, assume the external appearance 
of qualities of which our hearts are destitute. Their false 
beauty produces an efiEect still more forbidding than the 
most marked ugliness; for when, under the mask of appa« 
rent virtue, we discover faithlessness and perfidy, we are 
struck with horror, as when we find a serpent concealed 
beneath fiowers. Such is the odious character with which 
courtiers in general are reproached. 

It is, then, moral beauty that wc» should endeavour to 
acquire, that its divine rays may shed tlieir influence over 
our actions and our features. *Tis in vain to boast, even 
in a prince, of birtii, riches, ability, understanding; the 
people, in order to make themselves acquainted with him^ 
are desirous of seeing his face; they form their opinion 
only by the physiognomy; this is, in every country,Whe 
first, and frequently the last, letter of re(x>mmendation. 

* The author must here allude^ I should conceive, to l^dinand. 
brother ot Frederic II. of Prussia. T. 
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OF COKdRRTS, 



A opNO?RT ifiaa order fortiie.d of feverd liarmoniet of 
Tarious kindfli . There is .this difihreoce between it and 
stinple order, tl^ the liitter is frequeetly only a series of 
bariQOiiies of; the same speei^k 

Eac^ individ«a] ^:9rlf :of Nature ethibits harmonies, 
consonances^ contrasts of different kinds, and forms a real 
Goocert. This we shjill Mnlold. m the Study which treats 
of plauts. With regard to these harmonics and these con* 
trasts, we may here remark, t^at vegetables whose flowesu 
.have the least brilliancy, are inhabited by animals glowncur 
with the most respJendefit colors; and, on the contrary, 
that vegetables whose powers are the most highly colored, 
afford a retreat .to animals of the most dusky hues. This 
is very evident in the countries situated between the tro- 
pics, where the trees and the herbage that have few appa- 
rent flowers, are frequented by birds, inseds, and even 
niotikies adorned with the meat lively colors. It is in the 
regions of India thai the peacock displays his magnificent 
plumage on bushes whose verdure is par6hed by the sun; 
it is in the same climate thaft the aras, the loris, the par- 
rots, enamelled with a thousand hues, perch on the grey 
branches of the palm^rees^ and. liiat flocks of little parro* 
quets, green as emeralds, alight on the herbage of the fiehh 
turned yellpw with the loog heats of summer. In our 
temperate climates, on the contrary, most of the birds have 
dusky tiot% because the greatest part of our vetgetablea 
hare flowers and fruits highly colored. It is extremity 
remarkable^ that those of our birds and insects which have 
lively colcMrs» in general frequent vegetables without any 
apparent flowers. Thus the wood-grouse displays his 
» brilliant plumage among the grey vardure of the pities, 
whose conea supply him with food. The goldfinch builds 
her nest in the nigged thistle. The most beautiful of our 
caterpillars, which is marbled with teaiiet, is found on a 
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species of the milk-thistle that commonly grows among 
the sands and stoues of the forest of Fontaiiiebleau. On 
the contrary, our birds with dusky hues inhabit shrubs 
that have brilliant flowers. The bull-finch^ with her black 
head, builds in the white-thorn; and this charming bird 
Kkewise forms a pleasing consonance and contrast wifh 
that tree by her blood-colored breast, and the sweetness 
of her notes. The nightingale^ with brown plumage, 
loves to construct her nest in a rose bush, according to 
the tradition of the poets of the east, who have composed 
many elegant fables on tlie attachment of that melancholy 
l>ird for the rose. I could here introduce a multitude of 
other similar harmonies relative both to the animals ot our 
own and of foreign countries. 1 have collected a very 
great number of them : but I acknowledge that they are 
too incomplete to form tlie entire concert of any one plant 
I shall, however, enter more largely into the subject in 
the article on vegetables. 1 shall quote in this place only 
one example, which indisputably proves the existence of 
those harmonic laws of Nature: it is this — ^that they exist 
even in places on which the sun never shines. In the 
subterraneous habitations of the mole, we invariably find 
fragments of the bulbous root of the colchicum, close by 
the nest of her young. Now if we examine all the plants 
that usually grow in our meadows, we shall not find one 
that has more harmonies and contrasts with the black color 
of the mole than the white, empurpled, and liliaceous 
flowers of the colchicum. This plant likewise furnishes 
powerful means of defence to the feeble mole, against her 
natural enemy the dog, who is continually hunting after 
her in the fieilds; for it poisons him if he eats of it For 
this reason the colchicum has likewise obtained the appel* 
lation of dogs-bane. The mole then finds a supply of food 
ibr her necessities, and a protection against her enemies in 
the colchicum; as does the bull-finch in the white-thorn. 
Tliese harmonies are not only pleasing subjects for speco* 
lation, a great number of useftil consequences may be 
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deduced from them; for, from what has just been sug- 
gested, it follows, for example, that if you wisli to allure 
the bull-finch to your groves, you must plaot the wbit^ 
thorn in them ; and if you would clear your field of the 
moles, you have only to destroy all the bulbs of the col* 
chicum. 

If to each plant you attach its elementary harmonies, 
such as those of the season in which it appears, of the 
situation in which it vegetate^ the efifects of the dew^, 
and the reflections 0/ light on its foliage^ the moTements to 
which it is subjected by the action of the winds, its con- 
trasts and its consonances with other planti and with 
quadrupeds, the birds and the insects which are peculiar 
to it, you will perceive a delightful concert formed around 
it, with the harmonies of which we are still unacquainted* 
It is, however, only by pursuing this track that we shall 
be enabled to survey the immense and wonderful edifice 
of Nature. I exhort naturalists, the lovers of gardening, 
painters, and even poeta^ to study in this manner, and to 
take frequent draughts at this inexhaustible spring of taste 
and of delight They will behold new worlds rising to 
their view, and without removing from tlieir own horizon, 
they will make discoveries more curious than any contain- 
ed in our books and in our cabinets^ where the productions 
of the universe are ftittered away and distributed among 
tlie petty drawers of our mechanical systems. 

I know not yet what name I ought to give to the con- 
formities which these particular concerts have with man. 
Certain it is, that there is no work of Nature whose con- 
cert, or, if you will, whose natural character is not strength- 
ened by the habitation of man ; and which does not, in its 
turn, communicate to the habitation of man some expres- 
sion of grandeur, of gaiety, of terror, or of majesty. There 
is not a meadow which a dance of shepherdesses does not 
enliven, nor a tempest whose horrors are not heightened 
by a shipwreck. Nature exalts the physical character of 
her works to a sublime moral character, by collecting 
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tbem around man. This is not the place to treat of this 
new order of sentimenta. 1 ahall content myself with 
obaerving^» that she not only employs particular concerts 
to express in detail the characters of her works; but when 
she intends to express the same characters on a great scale, 
she combines a multitude of harmonies and of contrasts of 
the same kind, to form of them a general concert which 
has only one single expression, let the field of her picture 
be ever so extensive. 

Thus, for example, to express the malefic character of 
a poisonous plant, she combines in it clashing oppositions 
of forms and of oolong which are signs of mischievous pro- 
perties; such as retretting and bristly forms, livid colors, 
dark greens spotted with white and black, virulent smells. 
But, ta characterise a whole district which is unwholesome, 
she collects a mnltitude 4>f - similar dissonances. The air 
is there loaded with thick fogs; the turbid waters exhale 
only nauseous smells; on its putrid soil grows none 
but disgusting plants, as ^ e dracunoulus, whose fiower 
presents the forms, the v lOr, and tlie smell of an ulcer. 
If a few trees arise in its clouded atmosphere, they are 
yews only, whose red and smoky trunks seem to have pas- 
sed through the fire^ and ' ^^rmn black foliage serves as an 
asylum only to owls, if any other animal is to be found 
seeking a shelter beneath their sliade, it is the blood- 
colored centipede, or the *oad, crawling over the humid 
and rotten soil. By these or similar signs. Nature drives 
man away from noxious situations. 

If she intends to give him at seea the signal of a tempest, 
as she has opposed in the ferocious animals the fiery 
glare of the eyes to the thickness of the eye-brows, the 
the stripes and marbling with which they are painted, to 
the yellow color of tlieir skin, and the silence of their 
movements to the tremendoos noise of their voices, she 
collects, in like manner, in the sky, and on the deep, a 
multitude of clashing oppositions which announce, in con 
cert, impending devastation. Dark clouds sweep throug 
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the air in the homble forms of dr^^ont; kind Jigfatniogt 
Here and there flash amid the gioom ; the Doise of the 
thunder with which their dark womb is impvegnated, 
bursts like the roaring of the celestial hoo. The orb of 
day, scarcely visible through thdr rainy and malliplied 
veils, emits long rays of a sickly light The livid ^rface 
of the deq> sinks sind swells into broad^ white* foamiug 
surges. Hollow moanf seem to issue from its billowSi 
The black rocks whiten at a distance, and repeat tremen- 
dous sounds interrupted by intwevals of ominous siltnoe. 
The sea, which alternately coven and leaves them naked, 
displays to the light of day their eavemoos foundations 
The Norwegian , lomb perches > on -one of these rugged 
points^ uttering alarming criei^ like thoae of a drowning 
person. The sea eagle soars aloft in the air, and, not 
daring to commit himself to tha imprtuosity of tb^ winds, 
he struggles, screaming with a plaintive voioa, against the 
tempsest, which bends back his stubborn wings. The 
black procellaria flutters about, skimming thoifoam of the 
waves^ and seeki^ in the hollow of their moving valUes, 
a shelter from the fiiry of the wind, if this small and 
feeble bird perceives a vessel in the midst of the ocean, he 
takes a refuge along her side, and in reftani for the pro- 
tection he demands^ he announces the tempest before it 
arrives. 

Nnture invariably profiortions tha signs of destructioa to 
the magnitude of the, danger. Thu% for example,ithe signs 
o^ tempests near the Cape of Good Hope in many respects 
exceed those of our coasts. The celebrated Vernet, who 
has left us so many terrific representations of die sea, has 
has by no means depicted all ite horrors*- Every storm 
has a peculiar character in every latitude. Vf-ry difiereot 
are the tempests of the Cape of Good Hope from those of 
Cape Hore, those of the Baltic from those of the Medi-t 
terranean, and those of the bank of Nefi^oundland from 
those of the coast of Africa. They farther difier according 
to the seasons, and even according to the hours of the 
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daj. Tho«e of sammer are not the tame 9b those of 
wintrt ; and widely different ia the spectacle of an enraged 
lea, glistening beneath the rays of a noon-da^ sun, and 
that of the same sea^ Uhimed at midnight by a single 
^aah of lightning. But yoa discover in them all the clash- 
ng oppositions I have mentioned. 

In the tempests of the Cape of Good Hope, I have re- 
marked one thing which admirably supports all that I have 
hitherto advanced relative to the principles of discord and 
of harmony, and which may, perhaps, suggest profound 
reflections to some one ponessing abilities superior to mine. 
It is this— that Nature frequently accompanies the signs of 
the disorder which convulses the ocean, with agreeable 
expressions of harmony, that serve only to redouble its 
horrors. - Thus, for example, in the two storms to which 
I was exposed in those seas, I neither saw the face of hea^ 
ven obscured by dark clouds, nor those clouds riven by 
alternate flashes of lightning,- nor a sea turbid and lead 
colored, as in the tempests of European climes. The sky, 
on the contrary, was light-blue; and the sea azure ; no 
other clouds hovered in the air than small aggregations of 
ruddy vapor, dark toward the centre, and tinged at the 
edges with polished copper. They took their departure 
from a single point of the horizon, and swept across the 
heavens with the rapidity of a bird. When the lightning 
shivered our main-mast in the middle of the night, the 
thunder did not roll : it made no more noise than would 
have proceeded from the report of a cannon fired close 
to us. Two other claps, which preceded this, were 
exactly similar. This was in the month of June, that is, 
in the winter of the Cape of Good Hope. I was over- 
taken by another storm on my return in the month of 
January, which is the midsummer of these parts. The 
ground of the sky was blue, as in the first, and only five 
or six clouds were perceptible above the horizon ; but 
each of them white, black, cavernous, and of enormous 
magnitude, resembled a portion of the Alps, suspended in 
the air* This last was much less violent than the other 
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with its small raddy yapoart. In hofbf the lea waa azure, 
like the sky, and on the curling crests of its vast surges, 
resembling a multitude of fountains, were formed very 
brilliant rainbows. These tempests, in the midst of light, 
are inexpressibly tremendous. The soul stands aghast on 
beholding the indications of tranquillity converted into 
signs of storm ; unclouded azure in the heavens, and the 
rainbow upon the waves. The principles of harmony ap- 
pear to be reversed ; Nature seems to have assumed a cW 
racter of perfidiousness, and to conceal her fury under the 
mask of benevolence. The rocks of those latitudes exhibit 
similar contrasts. John Hugo de Linschoten, who was 
very near those of the Jewess, in the channel of Mozam* 
bique, on which he was in great danger of being wrecked, 
informs us, that their aspect is hideous, for they are black, 
white, and green. Thus Nature heightens the characters 
of terror, by mingling with them agreeable expressions. 

On this subject there is this farther essential observation 
to be made, that in these grand scenes of horror, she 
places the terrible close to yon, and the agreeable at 
an immense distance, tumult on the seas, and serenity 
in the sky. She thus gives a prodigious extension to the 
sentiment of disorder ; for you can foresee no end to 
tempests of this description. All depends on the first 
impulsion we undergo. The sentiment of infinity that is 
within us, and is ever making new efforts to propagate 
itself fkrther and farther, seeks to escape the physical evil 
with which it is surrounded ; but, repelled, as it were by 
the serenity of the treacherous horizon, it foils back upon, 
itself, and imparts greater force to its present painful affec- 
tions, whose source appears to be inexhaustible. Such is 
the giant of storms, stationed by Nature at the entrance of 
the Indian Seas, and so ably delineated by Canioens. In 
our climates Nature produces quite contrary effects ; for, 
m winter she redoubles our repose within our houses, by 
covering the face of heaven with dark and rainy clouds. 
All depends on the flrit impulsion which the soul reoeivcsr 
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Lucretius was very right when he observed that OBr 
pleasure and our security are augmented on shore by the 
sight of a storm at sea. Accordingly* a painter who 
wished to heighten in a picture the beauty of a Imidscape 
and the felicity of its inhabitants, would only have to re- 
present in the back-ground a vessel tossed about by the 
winds and the raging deep : the happiness of the shep> 
herds would then be augmented by contrast with the dis* 
tress of the mariners. But if he were desirous* on the con- 
trary* of increasing the horrors of a storm* it would be 
necessary for him to oppose the felicity of the shepherds to 
Jie distress of the seamen* and to place the vessel between 
the spectator and the landscape. The first sentiment de* 
pends on the first impulsion* and the ground fornring a 
contrast with the scene* is so far from being unnatural* 
that it imparts to the latter increased enei^* by throwing 
it back upon itself. Thus it is possible* by placing the 
same objects in different manners* to produce directly 
opposite effects. 

If Nature redoubles the confusion of scenes of discord* 
by introducing into them some agreeable faarmoniesp such 
as the green colour in the rocks of the Jewess, or azure in 
the teo^pestB of the Cape, she frequently ihro^rs fiome dis-> 
cordance into her most delightful eoneerts, tor tlte purpose 
of heightening -their pleasureable effect. Thus a noisy 
watertall* mshii^ into a tranquil valley* or a black and 
ringed rock* rising from the midst i>f a verdant plain* 
enhances the beauty of a landsei^ In the same manner* 
a mole on a beautiful face renders it still more pleasing 
Skilful artists have happily imitated these harmonic con* 
trasts. Callot* when he intended to aggravate the hor* 
rors of his infernal soenes* plaeed among the demons the 
head of a dne woman on the body of $» -animal. On the 
contrary* the most celehn^ed painters in Oreeoe* in order 
to render Venus more interesting, rcftfesented her with a 
oast in her eyes. 

Nature n^er eiaplofs tecrific contnuts tnitfor thejpaii^ 
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pose of scaring man from tome |>eriloui litiialiQa. In aN 
the rest of her works she combines only harmonic mediums 
I shall not enter into an examination of their different con- 
certs ; it is a subject whose riches are inexhaustible. My 
ignorance is satisfied with having indicated some of their 
principles. I shall, however, attempt to trace a slight 
sketch of tlie manner in which she harmonizes our har- 
vests, which, being the production of our agriculture, 
seem consigned to that monotony which characterizes most 
of the works of man. 

It is, in the first places remarkable that we find in them 
that charming shade of green, produced by the alliance cf 
two opposite primordial colors, yellow and blue. This 
harmonic color is decomposed, in its turn, by another me- 
tamorphosis, towards the time of harvest, into three prim- 
ordial colors, which are the yellow of the com, the red of 
die poppy, and the azure of the blue-bottle. These two 
plants are always found among the g^in of Europe, what* 
ever pains may be taken in weeding and winnowing it 
They form, by their harmony, a very rich purple tint, 
which sets ofiT admirably on the yellow ground of the corn- 
field. If you study these two plants separately, you will 
find between them a variety of particular contrasts ; th<* 
corollas of the flowers of the blue-bottle are radiated, and 
of a light blue; those of the poppy are expanded, and of a 
deep red. The former throws out divergent branches; 
those of the latter are upright We, likewise, find among 
the com, the cockle, which rises to the height of the ear, 
with handsome purple flowers, in the form of a tmmpet, 
and tlie convolvulus, with a flesh-coloured flower, crawl- 
ing around the stalks, and encircling tliem with verdure 
like thyrsu There are many other species of vegetables 
that commonly grow among com, and form with it agree- 
able contrasts ; inost of them exhale sweet perfumes, and, 
when agitated by the breeze, you would be disposed, froi^ 
their undulations, to imagine the whole a verdant sea, en- 
amelled with flowers. Add to this, a certain agreeabk 
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nittliog of tbe esn* which* by its soft ■oothiog mumaii^ 
ioviteB to rcfMMe. 

These lovely forests are not destitute of inhabitants. 
Yott see» bostUng beneath their shade, the green searabsosy 
streaked with gold ; and the monoceres, of the color of 
burnt coflfee. This last insect delights to be among horse- 
dung; and bis head b furnished with a plough-share, with 
which he turns up the earth like a laborer. 

There are likewiK many other charming contrasts m 
the flies and butterflies which ar^ attracted by the flowers 
of the corn-fields* and in the manners of the birds by 
which they ane frequented. The migratory swallow is 
inoessantiy skimming their surface^ undulating like the 
waters of a lake ; while the stationary lark rises perpen- 
dicularly above them^ chanting her simple strains within 
mght^f her nest There also the domesticated partridge^ 
and the transitory quail, find « situation for rearing their 
young. The hare frequently places her form in their 
n^hbprhood, and there peaceably nibbles the sow-thistle 

These animals have relations of utility with man by their 
fruitfulness and their fiirs. It is remarkable that they are 
to be found in all the corn districts of Europe, and that 
their species are varied like the dififerent situations which 
man is destined to inhabit; for there are different qpecies 
of quails, of partridges, of larks, of swallows, of hares, 
adapted to the plains, tbe mountains, the heaths, the mea- 
dows, the forester and the rocks. 

With respect to com, it has innumerable relations with 
the wants of man, and of his domestic animals* It is 
neither too high nor too low for his stature. It is easily 
managed and reaped. It yields grain for his poultry, bran 
br his hogs, forage and litter for his horse and his ox. 
Every plant that grows among it possesses virtues parti- 
cularly adapted to the maladies incident to the laboring 
man. The wild poppy is a cure for the {deurisy, it pro 
cures sleeps stops hemorrhages^ and spitting of blood. Tlie 
blue-lx^le is diuretic, healin^^ cordial, and cooling; it 
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cmes the ftf ngi of Tenomoui iii9ect% and ioflamroalion o/ 
liie eyes* Thus the hiubandjiiaa finds all needful medi- 
cines IB the field he cultifates. 

The cidiUire of corn exhibits to him many other pleas- 
mg coiioerts with human life. Its shadow ioforms him 
of the hour of the day ; its growth reminds him of the 
h^id flight of the seasons; and he reckons his fugitive 
years by the guiltless harvests he has reaped. He is not 
haanled like the inhabitant of tlie city, with the apprehen- 
siou of conjugal infidelity, or of too numerous a progeny. 
His labors are always surpassed by the benefits of Nature. 
As soon as the sun has entered the sign of Virgo^ he sum* 
mona his kindred* he invites fais neighbors, and at the 
dawo of day, he proceeds at their head, sickle in hand, to 
the ripened field. His heart throbs with joy at the sight 
of the swelling sheaves^ and of his children, dancing aronnd 
him* crowned wkh garlands of blue-bottles and wild pop« 
pies. Their spov^ remind him of the amusements of his 
early life^ and of his virtuous ancestors^ whom he hopes to 
mfoet jagain in a happier world. At the sight of his ct^ 
pious harvests he doubts not the existence of a God ; and 
at the reoollection of the delightful periods which they 
revive within himt he retiirBs thanks to the Almighty for 
having united the transient society of men by an eternal 
chain of blessings. 

Ye flowery meads, ye majestic, murmuring forests, ye 
motfsy founlsiiis, ye wild rocks, frequented only by the 
solitwy dove, ye enchanting retreats, which delight us by 
yoqr ineffilble concerts I happy is the man who is permitted 
to raise the veH whiicb eovers yoiir hidden beauties! bqt 
stUi more happy is he who has it in his power to enjoy 
then in peace, in the inheritence of his fore&thers ! 

07 SOMB OTHER ZJLVrS OV NATURB IMPKRFRGTLY KNOWN. 

Trehk are some other physical laws, which have not 
yet been pjofoaadly iovestipited^ Qiough mankind have 
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had a fiint glimmering of them, and have made them the 
■abject of frequent discussion. $^ch is the law of attrac- 
tion. It has been discovered in the planets, and in several 
metals, as in iron and the loadstone, in gold and mercury. 
I believe attraction to be common to all the metals, and 
even to all the fossils; but that it acts in each of them 
under particular circumstances, which have not yet been 
observed. Each of these metals may, perhaps, turn towards 
different points of the earth, as the magnet points toward 
the north, and towards placrs which contain iron-ore. 
In order to ascertain this by experiment, it would proba- 
bly be necessary that each metal should be provided with 
its peculiar attraction, which would be the ease, in my 
opinion, if it were Joined to its contrary. Who knows 
whether a gold needle, rubbed with mercury, might not 
have attractive poles, as a steel needle has when rubbed 
with a loadstone? With this preparation, or some other 
better adapted to its nature, it might indicate the placet 
containing ore of that rich metal. Perhaps it might de- 
termine general points of direction to the east or to the 
west, which might serve to ascertain die longitude more 
accurately than the variations of the magnetic needle. If 
there be a point at the pole around which the globe seenv 
to turn, there may possibly be one under the equator, from 
which its rotary motion commenced, and which may have 
determined that motion. It is extremely remarkable, for 
example, that all the seas are filled with univalve, diell- 
fish, of an infinity of very different species, all of whose 
apirals increase in the same direction, that is, from left to 
right, like the motion of the globe, when the mouth of the 
shell is towards the north, and turned to the ground. The 
only exceptions to this rule are formed by a very small 
number of species, which, foi'this reason, are called uniqui* 
The spirals of these circulate from right to left. A direc- 
tion so general, and exceptions so rare among shells, un- 
doubtedly have their causes in Nature, and their epochs 
in the unknown ages in which their germs were created. 
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It li mipiMnble that tiiey can proceed IhMn the praeiit f n- 
fluence of the sun, which acts npoo them in a dHNttand 
diflferent aspects. Have they receiTed this difection in 
conformity to some general current of the oceao^ or to some 
unknown point of attraction of tiie earth in the north or 
the south, in the east or the west ? Tliese relations will 
appear strange, and probably frivoloos, to oar men of 
science ; but all Nature Ibrms one grand chain ; a trivial 
observation often leads to important discoveries. A small 
piece of iron, which turns towards the north, guidea navies 
through the deserts <3t oc6an ; and a reed at an unknown 
species, thrown upon the coast Of the Azores, suggested to 
Christopher Columbus the idea of the existence of a west- 
em Vrorld. 

Be this as it nMiy, certain it is that there are a gpreat 
number of particular points of attraction, scattered over 
the earth, such as the matrices which renew the mines of 
metals by attracting the metallic particles dispersed in the 
elements. It is by means of these attractive matrices, that 
those mines are inexhaustable, as has been remarked in 
many places, among others in the Isle of Elba, in the 
Mediterranean. This little island is <»ie entire mass of 
iron-ore, from which, in Pliny*6 tinde, a prodigious quantity 
of that metal had been extracted, without producing, as 
he tells us, the smallest perceptible dimtnution. Metals 
have likewise other attractions ; and, if I might presume 
to deliver my opinion by the way, 1 consider these them- 
selves as the principal matrices of all fossil substances, and 
as the ever active means employed by Nature for renovat- 
ing the mountains and the rocks, which the action of the 
other elements, and especially the injudicious labors of man, 
are incessantly tending to impair. 

I shall here remark on the subject of gold-mmes, that 
they are situated, like these of all other metals, not only 
in the most elevated parts of continents, but in icy moun- 
tsins. 

The celebrated gold mmes of ChiH and Pen^ are, it is 
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well kaoWBtintheConlillerat: tbote of Mexico are «l»- 
aled iu the vkioity of the mouotain of SaoU Martha, wbidi 
M covered with soow all tlie year round. The Europeaa 
men^ which wash down particles of gold apon their 
Aorc iy i«iie from icy moontaioa. The Po^ in Italy, hai 
Ma MMiroe in thoae of Piedmont. Bat to go no farther 
than France, we reckon in that country ten river* which 
carry along particles of gold with their sands, and all cf 
which spring from mooutains of ice. Such is the Rhioe 
from Struburg to Philipsbarg, the Rhone in the district 
of Geit, the Douhs in Franche Comt^ which three sH 
take their rise in the icy mountains of Switzerland. The 
Cese and the Gardon descend from the CeTonnes. The 
Ariege in the district of Foix ; the Garronne in the rici* 
nity of Toulouse; the Salat, in the county of Cooserao^ 
and the rivulets of Ferriet and Benagues, all have their 
sources in the icy mountains of the Pyrenees. 

This observation may be extended, I believe, to all tiie 
gold mines in the world, even to those of Africa, for such 
of its rivers as wash down the most gold-dust, the Senegal 
for instance, descend from the mountains of the Moon. 

It may be ol^ected, that formerly great quantities of 
gold were found in Europe^ in places where there are no 
icy mountains ; that it is picked up on the very surface of 
the earth, as in Brasil, and that it is only a few years since 
a lamp of several pounds weight was found on the bank 
of a river in the district of Cinaloa, in New Mexico. But 
if I might venture to hazard a conjecture on the origin of 
this gold, scattered on the surface of the earth, in the old 
continent of Europe, and still more iu that of the new 
world, I imagiue that it must proceed from the total effu- 
sions of the ices of the mountains, which took place at the 
deluge, and that as the wrecks of the oceau covered tfie 
western parts of Europe, as those of the vegetable earths 
were spread over the eastern portion of Asia, so those of 
tlie minerals of the mountaius were hurried along to other 
countries, where, in the early ages, their fragmeots vf&v 
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found 10 grains, and even in entire masies. So much it 
certain, that when Christopher Colunibus discovered the 
Lucayo Islands, and the Antilles, he found among the 
natives gold of a base alloy, the produce of the commerce 
which they carried on with the inhabitants of the conti- 
nent : but they had no mines within their territory, not- 
withstanding the prejudice entertained at that time, as it 
still is by many at the present day, that the sun formed 
this precious metal in the bosom of the earth of the torrid 
zone. For my part, I find, as I have already observed, 
that gold is much more common in the vicinity of icy 
mountains, whatever may be their latitude ; and I suspect 
from analogy, that very rich mines of that metal must 
exist in the north. It is probable that the waters of the 
deluge carried considerable portions of it into the northern 
countries. We read, I believe, in the book of Job, the 
Arabian, this remarkable expression : ** Gold cometh out 
of the north/* Certain it is, that the first commerce of 
India with Europe was carried on by the north, as has 
been clearly demonstrated by the Baron Straleuberg, a 
Swedish officer, exiled after the battle of Pultowa to 
Siberia, of which he published an excellent description. 
He says that it is still possible to pursue by the traces tlic 
route of the ancient Indians, who ascended the river 
Petzora, which discharges itself into the White Sea. On 
its banks are found many of their tombs, some of which 
contain manuscripts on silk stuffs, in the language of 
Thibet ; and on the rocks of its shores may be perceived 
characters traced upon them with a red substance, that 
cannot be effaced. From this river they proceeded, by 
means of leathern boats, over the lakes of the Baltic, where 
they, coasted along the northern and western shores of 
Europe. This track was known to the Indians even at 
the time of the Romans ; for Cornelius Nepos relates that 
ft king of the Suevi made » present to Metellus Celer of 
two Indians, who had been thrown by stress of weather, 
with their leathern canoe, on the coast adjacent to the 
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mouth of the Elbe. It is difficult to c<moei?e whftt the 
Indiaua, the inhabitaots of a warm climate, could go in 
quest of so far to the uorth. What use could they have 
made in India of the furs of Siberia V They probably went 
thither in search of gold, which might then be common 
in those regions on the surface of the earth. 

Be this as it may, it is presumable that gold mines are 
placed in the most elevated situations of the <u>ntinent, 
that their matrices collect in the atmosphere the volatiliaed 
particles of gold, which ascend with the fossil and aquatic 
emanations^ waftfd thither by the winds from every qoar- 
ter. But they exercise over men attractions still more 
powerful. 

it appears as if Nature, in burying the focuses of this 
rich metal under everlasting snows, had intended to fur- 
nish it with ramparts still more inaccessible than the bosom 
of the rocks, lest human avarice should at length discover 
the means of destroying them entirely. It has become the 
most powerful bond of society, and the perpetual object 
of the labors of our fleeting life. Ah! if Nature were 
disposed to punish this insatiable thirst of the European 
nations for a metal so useless as a real necessary of life, she 
need only to convert the territory of some one of them into 
gold. Every other nation would instantly flock thither, 
and would soon exterminate the inhabitants of that wretch- 
ed country. Of this the Peruvians and the Mexicans have 
had the dreadful experience. 

There are metals less highly valued, but much more 
useful, whose elementary attractions might probably pro- 
core us important advantages. 

The peaks of mountains and their lengthened crests are 
filled, as we have already seen with iron and copper, in- 
termingled with a vitreous body of granite or quartz which 
attracts rains and storms like real electric rods. There is 
not a seaman but what has seen these crests covered a 
thousand times with a cloudy cap that gathers round and 
frequently shrouds them from the view, withont ever sus- 



STUDIES OF NATURE. 181 

peeting the cause ot this phenomenon. Oar philosophers^ 
on the other hand, from the inspection of their maps, have 
taken these rugged protuberances for the wrecks of a pri- 
mitive world, without paying any attention to their effects. 
They ought to have observed that these pyramids and their 
metalhc crests, as well as most of the ores of iron and 
copper, are invariably found on elevated situations and at 
the source of all the rivers, of which they are the primary 
causes by their attractions. The general inattention to 
this subject proceeds from this circumstance, that seamen 
observe without reasoning and philosophers reason without 
observing. Undoubtedly, if the experience of the one had 
been united to the sagacity of the other, we might have 
expected prodigies. 1 am persuaded that, in imitation of 
Nature, man might acquire the art of forming with electric 
stones artificial fountains, which would attract raiuy clouds 
m dry and parched situations, as chains and bars of iron 
attract thunder-storms. It is true that princes must defray 
the expeuces of these grand and useful experiments, but 
they would perpetuate their memory to tlie latest posterity. 
The Pharaohs who built the pyramids of Egypt would not 
have drawn upon themselves the execration of their sub- 
jects, as Pliny informs us they did, for labors so enormous 
and so useless, had they reared amid the sands of Upper 
Eg^pt, an electrical pyramid which might there have 
formed an artificial fountain. The Arab who should re- 
sort to it at this day to allay his thirst, would still bless 
their names, which, according to the testimony of Pliny, 
were at his time forgotten and unknown. For my part I 
think that several metals would be capable of producing 
similar effects* An officer of high rank in the service of 
the king of Prussia informed me, that having remarked 
that lead attracted vapors, he availed himself of this qua- 
lity to dry the atmosphere of a powder magazine. Tliiiv 
magazine was constructed under ground in the gorge of a 
bastion, and could not be used on account of its humidity. 
He ordered the rrtof of the place where the barrels of gun- 
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powder were deposited to be lined with a coating of lead; 
the vapors of the yault collected upon it in dropsy trickled 
down the tides» and left the liarrels perfectly dry. 

It is to t)e presumed that every metal and every fossil 
possesses repulsion as well as attraction ; for these two laws 
always go hand in hand. Contraries seek out each other. 

There are farther a multitude of other harmonic^ laws 
as yet undiscovered; such are the proportions of the mag- 
nitude and the duration of existence in vegetable and 
sensible beings, which differ exceedingly, though their 
nutriment and their climate are the same. Man, in his 
youth, sees the dog, his contemporary, and the sheep 
which he fondled when a lamb, expire of old age. Though 
the former lived at his table and tfie latter on the herbs^ 
of his meadow, neither the fidelity of the one, nor the 
temperance of the other could prolong their days; where- 
as animals which feed only on carrion and plunder, live 
for ages, as the raven. We have no guide in the prose* 
cution of these researches, unless we follow the spirit of 
conformity, which is the basis of our own reason as it is 
likewise of the reason of Nature. By consulting this we 
shall find, that if such and such a carnivorous animal, as 
the raven, is long-lived, it is because his services and his 
eicperience are long necessary for purifying the earth in 
places where impurities are continually renewing, and 
which are frequently at great distances from each other. 
If, on the contrary, the life of an innocent animal is of short 
duration, the reason is because his flesh and his skin are 
necessary to man. If the domestic dog so frequently 
diffuses by his death the liveliest sorrow among the cfail* 
dren of the family whose messmate and companion he 
has been, Nature, undoubtedly, intended to give them in 
the loss of an animal so worthy of the affections of the 
human heart, the first experience of the privations which 
human life is destined to suffer. 

Sometimes the duration of the life of an animal is pro- 
portioned to the duration of the vegetable on wh'ch it 
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keds, A multitude of caterpillan are born and die with 
the leaves which supply them with nourishmeut. There 
are insects whose existence is limited to five hours; such 
is the ephemeris. This species of fly, about half the size 
of the tip of the little finger, is produced from a fluviatic 
grub, which is found particularly at the mouth of rivets, 
at the water's edge in the mud, where it digs trenches in 
quest of subsistence. This grub lives three years^ and at 
the expiration of that time about midsummer-day, it is 
transformed, almost instantaneously, into a fly, which comes 
into the world at six in the evening, and dies at eleven at 
night. No longer time is necessary for copulation and for 
depositing iti eggs on the mud which the waters have 
deserted. It is extremely remarkable that this insect copu- 
lates and lays her eggs exactly at the season of the year 
when the tides are the lowest, and when the rivers forsake 
at their mouths, the greatest portion of their beds. It is 
then that she receives wings to enable her to go and depo- 
sit her eggs in places which have been abandoned by the 
waters, and to extend, in the form of a fly the domain of 
her posterity, at the time when, as a grub, her territory 
is the most contracted. I have likewise remarked in the 
drawing and miscrocopic sections given of this insect by 
the ingenious Thevenot towards the conclusion of his col- 
lection, that, in the state of a fly it has none of the organs 
of nutrition either external or internal. For the short 
time it is destined to live, these would have been entirely 
useless. 

Nature has made nothing in vain. It cannot be sup- 
posed that she has created momentary lives, and beings 
infinitely minute, merely to fill up imaginary chains d 
existence. The philosophers who ascribe to her these 
pretended plans of universality, which are destitute of 
proofs and who make her descend into the infinitely small 
for purposes equally frivolous, represent her as acting 
nearly in the same manner as a mother who gives as play- 
things to her children litUe coaches and tiny pieces ^ 
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furniture, which tre of no manner of uae^ but are made in 
imitation of articles of domestic necessity or conyenience. 
The aversions and the instincts of animals emanate from 
laws of a superior order, into which we shall never be 
able to penetrate in this world; but when these secret 
conformities escape our perception, we ought to refer 
them, as well as every other, to the general conformity of 
beings, and especially to that of man. Nothing is so lumi- 
nous in the study of Nature, as to refer every thing that 
exirts to the goodness of God, and to the necessities of 
man. This view of the subject not only discloses to us a 
multitude of unknown laws, but sets bounds to those with 
which we are acquainted and which we believe universal. 
If Nature, for example, were governed solely by the laws 
ef attraction, as those imagine who have made them the 
basis of 80 many systems, every thing, would be in a state 
of repose. Bodies, tending towards one common centre, 
would accumulate and range themselves round H accord- 
ing to their gravity. The substances of which the globe 
is composed would be so much the heavier in proportion 
as they approached nearer to the centre, and those on HHm 
surface would all be reduced to one level. The bason of 
the seas would be filled with the wreck of the land; and 
this vast edifice, formed of harmonies so various, would 
soon be nothing more than an aquatic globe. All bodies 
chained down by one common descent, : would be con- 
demned to a state of everlasting repose. On the other 
hand if the law of projection, which is employed for 
explaining the motions of the heavenly bodies, supposing 
they have a tendency to fly off by the tangent of the curve 
which they deacrtbe-^if, I say, this law existed, all the 
bodies which are not adherent to the earth, would be 
hurled from it, like stones from a sling; and the globe it- 
self, in obedience to the same law, would fly ofif from the 
sun for ever. ■ Sometimes it would traverse in its unboun- 
ded career, apaees of immensity m which not a single star 
would be perceptible during the course of many agea; 
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Bometiinea, floating through regions where chance ought 
have collected the matrioet of the creation, it would pata 
along amid elementary parti of aans, congregated by the 
central laws of attraction, or dispersed into sparks and rays 
by those of projection. But supposing these two contrary 
powers were so happily combined in its f>ror as to fix it, 
with its vortex, in a corner of the firmament where they 
could act without destroying each other, it would present 
its equator to the sun, with as much regularity as it 
descrities its annual course about him. These two con* 
staut movements would never produce that other motion 
so varied, by which it daily inclines one of its poles toward 
the sun, till its axis has formed on the plane of its annual 
circle an angle of twenty*thrce degrees and a half; and 
then that other retrogsde motion by which it presents to 
him the opposite pole with equal regularity. Far from 
turning its poles alternately towards him, in order that his 
genial heat may alternately melt their ices, it would bury 
them together with a part of the temperate zones in eter- 
nal night and winter, while the remaining portion of its 
circumference would be burned up by the too constant 
fire of the tropics. 

But, weie we to suppose, together with these constant 
laws of attraction and projection, a third versatile law 
giving to the earth the motion which produces the seasons, 
and a. fourth communicating to it the diurnal motion of 
rotation round itself, and that none of these laws, so oppc»- 
site, diould ever interfere with the others, and at length 
oblige the earth to obey but one single impulsion; it 
would be impossible to assert, that they had determined 
the forms and movements of the bodies which are on its 
surface. In the first place, the force of projection, or 
centrifugal power, would not have left upon it a single 
detached body. On the other hand the force of attrac* 
tion, or gravity, would not have permitted the mountains 
to rise and still less the metals which are the heaviest 
parts of them to be placed on their summits where tiiey 
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are cominoiily foand. If we tuppotc thtt theae laws are 
the ultimatum of chance, and that they are so combined 
aa to form one single law, for the iame"rea80D aa they 
cause the earth to move roand the sun* and the moon 
round the earth, they ought to operate in the same man- 
ner with respect to the individttal bodies on the surface of 
the giobe^ We ought to see the rocks isolated, the fruits 
detached from the trees, the animals which are not provi- 
ded with claws turning round it in the air, as we see the 
parts which compose Satum*s ring turning round that 
planet. It is gravity alone, we are repeatedly told, that 
acts on the surface oif the globe, and prevents the separ^ 
tion of bodies from it. But if it absorbs the other powers^ 
why, as we have before asked, has it permitted the moun- 
tains to rear their heads f How can the centrifugal 
power have projected to a prodigious height the long crest 
of the Cordilleras,' while it leaves motionless the volatile 
scarf of snow which covers them? Why, if the action of 
gravity be now universal, has it no influence on the soft 
bodies of animals, when, shut up in the womb of the mo- 
ther, or in the egg, they are in a state of fluidity ? All 
the numerous offspring of the earth, animals and vegetables 
ought to be rounded into balls, like their general mother. 
The heaviest part of their bodies ought, at any rate, to be 
situated below, at least in those that possess the power of 
motion; on the contrary, they are firequently uppermost, 
and supported by limbs much lighter than the rest of the 
animal, as may be seen in the horse and the ox. Sometime^ 
they are between the head and the feet, as in the ostrich, 
or at the extremity of the body, in the head, as in the hu- 
man species. Others, as the tortoise, are flat; others, sudi 
as reptiles, are lengthened out into the form of spindles; 
all, in short, have figures infinitely diversified. Even 
Tegetables, which seem to be entirdy subjected to the 
action of the elements, have conformations varied without 
end. But how comes it that animals have within them* 
sdrea the princi|»le8 of a^ many diffenent motions? Why 
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hat not gravity nailed tbem dawn to the surfiioe of the 

earth? Tliey oaght, at most, only to creep upon it How 

happens it that the laws which govern the courses of the 

starsy those laws whose influence modern philosophers have 

extended even to the operations of the human soul, should 

permit the birds to soar into the air, and to fly at pleasure 

to the west, to the north, to the south» notwithstanding 

the united powers d the attraction and of the projection 

of the globe? 

It is conformity which has regulated these laws, and 

has generalized or suspended their efiects, according to the 

necessities of created beings. Though Nature employs an 

infinite multitude of means, she permits man to know 

nothing more than their end. Her works are liable to 

rapid dissolutions; but she always suflers him to perceive 

the everlasting consistency of her plans. She aims not to 

render man ingenious and proud; her object is to make 

him happy and good. She universally mitigates necessary 

evils; she universally multiplies blessings, in many cases 

anperfluous. In her harmonies, formed of contraries, she 

has opposed the empire of death to that of life; but life 

lasts a whole age, and death but a moment. She allows 

man long to enjoy the expansions of beings so delightful 

to witness; but she conceals from him, with maternal 

precaution, their transient stages of dissolution. If any 

animal dies, if a plant is decomposed in a morass, putrid 

emanations and reptiles of a disgusting form drive us away 

from them. An infinite number q( secondary beings are 

created for the purpose of hastening their decomposition. 

If cavernous mountains and rocks exhibit appearances of 

ruin, the owls, the birds of prey, the ferocious animals 

which make them their retreat, keep us at a distance from 

those situations. Nature places far from us the spectacles 

and the ministers of destruction, and invites us to her har- 
monie& She multiplies them According to our necessities, 

fiur beyond the laws which she seems to have prescribed tu 

hinelf, and the measure we ought to expect of her. It is 
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thus that the dry and barren rocks repeat, by their echoei^ 
the murmurs of the billows and of the forests, and that the 
smooth sur&ce of the waters, which have neither hills nor 
forests, represent their colors and forms in their reflections. 
It is from this superabundant benerolence of Nature 
that the action of the sun is multiplied wherever it is most 
oeceanry, and that it is diminished in situations where it 
might prove detrimental. First, the sun is five or six days 
longer in our northern hemisphere, because this hemis^^re 
comprehends the greatest portion of the continents, and 
the greatest number of inhabitants. His disk appears 
above the horizon before he rises, and after he has set, 
whicJi, together with the twilight, considerably encreases 
the natural length of our days. The colder it is, the more 
extensive is the refraction of his rays: for this reason it is 
greater in the morning than in the evening, in winter than 
in summer, and at the beginning of spring than at tlie 
commencement of autumn. When the orb of day has left 
us for the night, the moon reflects her light upon us, with 
varieties in her phases, which have relations, hitherto 
unknown, with numerous species of animals, and especially 
of fishes, that travel omy by night at the periods which she 
indicates to them. The forther the sun withdraws from 
either pole, the more his rays are refracted at it. But 
when he has abandoned it, the want of his light is supplied 
in a wonderftil manner. First, the moon, by an incom* 
prehensible movement, takes his place, and appears con- 
stantly above the horizon without setting, as was observed 
in Nova Zembia in 1596, by the unfortunate Dutchmen, 
-who there passed the winter, under the 76th degree of 
north latitude. It is m these dreadful* climates, that Nature 
multiplies her resources, m order to confer on sensible 
beings the blessings of light and heat The heavens are 
there illumined by the aurora horealis, which darts up to 
the very zenith rays of moving light, white, red, and gold- 
colored. The pole there sparkles with more luminous 
stars than the rest of the firmament The snows whidi 
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corer the earth, serve to shelter part of the plants^ and to 
diminish by their brilliaocy the darkness of night The 
trees are there clothed with thick coats of moss, which 
take fire at the least spark; the very ground is carpeted 
with them, especially in the woods, to such a depth, that 
I have more than once sunk, in summer, up to the knees 
in those of Russia. Lastly, the animals which inhabit 
these regions, are robed in furs to the very tips of their 
claws. When the season arrives for restoring heat to 
these climates, the sun appears there long before his natu- 
ral time. Thus the Dutch mariiicra, whom I have just 
mentioned, beheld him, with aatonishment, above the 
horizon of Nova Zembla, on the twenty*iburth of January, 
that is fifteen days earlier than they expected. Hiis un- 
hoped phenomenon filled them vritfa joy, and overthrew 
the calculations of their iutelligent pilo^ the unfortunate 
Barentz. It is then that the luminary of day there redou- 
bles his beat and his light by paitielia, which, like so 
many mirrors fixed in the clouds, reflect his disk upon 
the earth. He summons irorn Africa the winds of the 
south, which, passing over Zara, whose sands are then 
heated by the vicinity of the sun to their zenith, charge 
themselves with igneous particles, and dash, like battering- 
rams of fire, against tliat tremendous cupola of ice that 
covers tlie extremity of our hemisphere. Its enormous 
vault, dissolved by the heat of these winds, is broken by 
their violent assaults; fragments, lofty as mountains, 
detach themselves from it, and floating at the discretion of 
the currents, which carry them towards the line, they 
sometimes advance as &r as to the 45th degree,* cooling 

• Instances are not wanting of these mountains of ice being seen 

itill farther towards the south. In the spring of 1S05 a vast quantity 
of ice, favoured by the prevalence of northerly winds, floated at far 
southward as Madeira. Sonie vessels were lost among it on their 
passage from Englnnd to New York and Baltimore, and many others 
sustained considerable injury. On the 35th of May, the ship Nancy» 
of Liverpool, being in latitude 40 deg. IS min. longitude 47 deg. t 
wun, fell in with two inunence mountains of ice, amidst ten largo 
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tlie toutliern leat by their vait effmioni. Thus the ices 
of the pole impart coolnew to the hot seai of Africa, aa 
the nndi of Africa transmit hot winds to the ices d the 
pole. 

But as cold is, in its tarn, a very great blessing in the 
torrid zone. Nature employs a thousand metliods'to extend 
its influence in that zone, and to weaken the heat and the 
light of the sun. In the first place she has denied it the 
refractions of the atmosphere; there is scarcely any twi- 
light before the rising of the sun, and still less after his 
setting. When he is at the zenith, he shrouds hinoaelf in 
rainy clouds, which overshadow the earth, and cool it by 
their waters: besides, these clouds being often accompa- 
nied with thunder-storms, the explosions of their fiies 
dilate the superior stratum of the atmosphere, which is 
frozen at the elevation of two thousand ^ve hundred 
fathoms under the Line, as is proved by the everlasting 
aaamtt which, at that height, cover the summits of some of 
the Cordilleras. By their explosions and concuaaions, 
they cause colums of this congealed air to flow from the 
upper region of the atmosphere into the lower, which is 
suddenly cooled by them, as we experience in summer, in 
our own climates, immediately after a thunder-storm. In 
like manner the effusions of the polar ices cool the south- 
em seas; and the polar winds frequently blow on the 
hottest parts of their shores. Nature has, moreover, 
placed in the bosom of the torrid zone and its vicinity 
chains of icy mountains, which accelerate and redouble 
the effects of the polar winds, especially along the aea- 
coasts, where fermentation is most to be apprehended from 
the accumulation of animal and vegetable bodies, which 
the waters are there incessantly depositing. Thus the 
chain of Mount Taurus, perpetually covered with snow, 
begins in Africa, on the burning borders of Zara, and 

iftlaadt of the same. TTheir eleration was apwards of one hundred 
feet above the surface of the sea, and in passing under the lee pfont 
of them, the Nancy was for some time entirely becalmed. T. 
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coaiting alon^ the Mediterranean, poises ioto Asia, wliere 
it throws out here and there long arms, which embrace 
the gnlphs of the Indian Ocean* In like manner, in 
America, the extended chain of the Cordilleras, of Peru 
and of Chili, together with the elevated ridges which inter* 
sect Brasil, cools the lenghtened and burning shores of the 
Sooth Sea, and of the Gulph of Mexico. 

These elementary dispositions are only part of the 
resources of Nature for tempering the heat of warm coun« 
tries. She shades the earth with creeping Tegetables and 
trees, in the form of a parasol, some of which, as the cocoa 
df the Sechelles Islands, and the talipot of Ceylon, have 
leaves twelve or fifteen feet in length, and seven or eight 
in breadth. 

She clothes the animals of those regions with smooth 
skins, and gives to them in general, as well as to the 
verdure, dark or dusky tints, for the purpose of diminish- 
ing the reflections of the beat and of the light. This last 
consideration leads us to make here a few observations on 
the effects of colors; the little we shall say on the subfect, 
will convince the reader, that they are not produced by 
chance, that it is for very wise reasons that half of them 
proceed in their composition towards the light, and the 
other half in their decomposition towards darkness ; and 
that all the harmonies of this world arise from contraries* 

Naturalists consider colors as the effect of accident. 
But if we consider the general uses in which Nature 
employs them, we shall be convinced that, even on the very 
rocks, not one single hue has been conferred in vain. Let 
us first observe the principal effects of the two extreme 
colors, white and black, with regard to the hght. Expe- 
rience proves that of all the colors white best reflects the 
rays of the sun, because it transmits them, without any tint 
as pure as it receives them ; and black, on the contrary, 
is the least adapted to their reflection, because it extin- 
guishes them. This is the reason why gardenen whiten 
the walls of their espaliers, to accelerate the maturity of 
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their fruits by the reverberation of the ran ; and why optw 
ciaos blacken the aides of the evmera o&icurSk lest their 
reflections slioold alter the luminous picture painted 
within it. 

Nature, in conaeqaence, frequently employs the white 
color in the north, to augment the light and the heat of 
the sun. Most of the soils there are whitish, or of a light 
grey. The rocks, the sands, are filled with mica and with 
specular particles. Besides, the whiteness of the snows by 
which they are covered in winter, and the vitreous and 
crystalline parts of their ices, are admirably adapted to 
weaken the action of Ihe cold, by reflecting the light and 
heat in tlie most advantageous manner. The trun|u of 
the birch-trees, of which the greatest part of their forests 
consist* have bark white as paper. Nay, in some places, 
the earth is clothed with vegetables perfectly white. ^'In 
the eastern part,** says an intelligent Swede,* ^of the 
lofty mountains which separate Sweden from Norway, 
eaiposed to the utmost severity of the cold, there is a thick 
forest; and singular in this respect, that the pine which 
grows in it is rendered black by a species of filamentooi 
lichen, which is profusely suspended from it; whereas the 
earth all around is covered with a white lichen, which 
rivals the snow in the brilliancy of its color.** Nature 
there bestows the same hue on most of the animals, as the 
white bear, the wolf, the partridge, the hare, the ermine: 
others become perceptibly whiter in winter, as the foi^ 
and. the. squirrel, which are red in summer, and greyish in 
winter. If we even consider the filiform figure of their 
hairst their polish and transparency, we shall find that 
they are formed in the most proper manner for reflecting 
and refracting luminous rays. Their whiteness must not be 
locked upon as* a proof of degeneracy or debility in the 
aniinaU ss has been supposed by some naturalists, from 
anak^y to human hair, which turns white in old age, from 

• Charles Frederic HoiTberg, in his Natural History of Uie Rein- 
deer. 
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the want of radical moisture, say they: for nothiDg can be 
more thickly covered than most of these fors, nor more 
vigorous than the animals which are clothed in them. The 
white bear is one of the strongest and most formidable 
animals in the world: it frequently requires several mus- 
ket*ball8 to dispatch him. 

Nature, on the contrary, has tinged with red, with blue, 
and with dusky and black hues the soils, the vegetables, 
the animals, and even the men of the torrid zone, in ctnla^ 
to extinguish the fires of the burning atmosphere whii.- 
surrounds them. The soils and the sands of tiie greatest 
part of Africa, situated between the tropics, are of a brown 
red, and the rocks are black. The islands of France and 
Bourbon, which are on the skirts of that zone, are in 
general of the same dark hue. 1 have seen fowls and 
parrots, not only whose plumage, but whose skin was dyed 
black. I have likewise beheld there fishes perfectly black, 
especially among the species which live upon the shoals 
near the surface of the water, such as the oldmaid and the 
ray. As animals turn white in winter in the north, in 
ptoportion as the sun retires, so those 4>f the sooth assume 
darker hues in proportion as that luminary approaches 
them. When he is at the' zenith, the sparrows of those 
countries have red patches on the breast, and the plumage 
of the heart of the same color. There are even birds 
which change "Jieir color three times a year, having, as it 
were, one dress for spring, another for summer, and a third . 
for winter, according as the sun is at the Line, at the tropic 
of Cancer, or at that of Capricorn.* 

• Thns white increases the effect of the ^un*s rays* and black 
dininishes it. The inhabitants of italta whiten the interior of their 
apartments, in order, as Ihey say, that they may perceive the scor 
ptoiis, which are very commoi\ in that island. In this they are 
gnilty, in my opinion, of two errors ; th^ first is, that they malce use 
of a wrong color, for the scorpion, which is grey, woald be mach 
more perceptible on a dark ground; the second, which is of stiri 
greater importance, is, that they increase the reverberation of the 
light to snch a degree as materially to ininre the sight. To this cause 
I ascribe the disorders of the eye,'whie^ aie so general among the 
natives. Our citizens, in summer, wear wliite hats in the covntry, 

TOL. II. S 
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A ciic«iiliflkaiice equally renarkabte and coaaste&t m 
the use which Nature makes of these colors in the Dorth 
and in the south» is this: that in every country the whitest 
part of the animal is the belly, because most heat ia wanted 
there for digestion and other functiona; and» on the con- 
trary* the head is the most highly coloeed* especially in the 
animals of torrid regions^ because, in the animal economy, 
that part requires to be kept the coolest 

H is impossible to assert that the betiiea of animals pre* 
yerve their whiteness, because they are sheltered from the 
sun, and tliai their heads hare a stronger coloring because 
they ane more exposed. It would appear, from analogy^ 
that the natural effect of light ought to be, to invest with 
its lustre- every object which it touches, and that, coose- 
quently^. the soil, the vegetables, and the animals of the 
torrid zone ought to be whjt^; and that night, on thecour 
trary, acting for several months successively on the poie% 
should communicate to every object there a dusky hue^ 
Nature subjects not herself to medianical laws. Whatever 
may be the physical effect of the presence or of the. al^ 
sence of the sun, she has contrived toward the north to 
place very black spots on the whitest bodies, and toward 
the south, white spots on bodies extremely black. Sh< 
has blackened the tip of the tail of the Siberian ermine^ 
that tiiese little animals^ which are else entirely white, 
running over the snow^ on which they scarcely leave any 
traces of their footsteps, may distinguish each other when 
proceeding in a train amid the luminous reflections of the 
long nights of the north. Perhaps, likewise, this blackr 
ness, opposed to the white color, may be one of those dis- 
tinguishing characteristics which she has given to beasts 

and then complain of the head-ache. All these evils proceed from 
the neglect of the study of Natare. In the Isle of France they employ 
for waiuscotting the wood of the country, which, in time, becomeft 
perfectly black : but that color is too dismal. Nature appears tc 
nave foreseen the services which man wonld derive from the lute 
rior of trees ; their wood is brown in most o£ the hot countries, 
white in the northern regionsi as in the fir and the birch. 
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of prty« 9iicli ft* tbe Mack imizBle ftod ibk black {M»Mi o 
tbe «irbite btaiv Tbe ftrtnine » • fepeciet d ^v«flMlt. 'llifctt 
ai« also in the noith foze» endreiy blick; but UMiy Ate 
iadeoiBiOed for'<fa€ Wtnl: «r the iiifli*BO» of the White 
colbr, by the thicktet aud warmest «f Alkrs; it i» tbl( WKMt 
vahiable of all those of the north* Even tiiei«, ho«i4¥er» 
this speeiiss of foxes is yery riret NsilJkn« has ')^olMbiy 
clothed them in black because they live onder gTMMdv 
amid h<ot sands, or in the vicinity of folcaDoei» wfor iMne 
other rei^ton tinknowti to me, bat oorrftspoiidittg to tto'r 
vpantB. It is thus that she has clothed in white the iMird 
of paradise of the tropics^ Which flie# at ft prodigious ele- 
vation above the se% add passeft a great portioA of its lifife 
in the vicinity 6f an icy atmosphere. These ekcepticMia 
by no mfetens overthrow the general adaptation of tbolie 
two ^lofst on thecootittry^ they conAvni it, iinee Nature 
HiAkes nee of thenk'to dimimsh or to increase the heAt bf 
tte animai^ Adoording tb the climate ifi which it lives. 

I now iid^ve it to niatnralists to eitptaid the reason why 
cold should make the hair of animals grow hi the north, 
and why heat should shdNen that of the animals of the 
south, or cause it to fall off, idoBtrbry to all ^ laws of 
physics, theoretical knd even priictiesih 1^ We kri^w from 
experience that winter retards tiie jj^rdwth t)f the hulnan 
hair and beard, and that summer accelerates it. 

I think I can discover a taw very differeht from the laW 
of analogies which we so commonly ascribe to Nature, 
becaui^ it is adapted to 6ur weakness, by affording a pre- 
tence to explain every thing with the assibtance of a small 
number of principles* This law, infinitely varied in its 
means, is the law of compenimtions.* It is a eon^ueiice 

' * In refleeting on th««e bompehsationi, trhieh atte.Very ilttbleroni, 
and, amobg others, on ihMfe of the light of the btiti^i^hfchelnbroWiit 
bodies* in order to weaken their refleclions, I cohceived that fire 
must likewise produce the most proper sub^tanci; ftir ab&ting^ its owh 
activity. Of this, indeed^ I have had frequent e jcperifence» by throw- 
ing ashes npon the flame of my fire. By this method I have been 
enabled to ettingaish it suddenly, almost without sraoke. Being one 

b2 
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of the univenal law of the conformity of being;i^ and a i» 
quel of the anion of oontrarieiy of which the harmoniei of 
the anivene are composed. Thus it frequently faappeni^ 
that effecti» instead oif being the lesalts of causes^ are the 
very contrary. Nature, for example, has been pleased to 
clothe with white several birds of warm regions^ as the 
heron of the Antilles, and the parrot of the Moluccas, 
known by the appellation of cockatoo; but she has given 
their plumage such a disposition as weakens the reflectkm. 
It is very highly remarkieible tliat she has furnished the 
heads of these birds with tufts and plumes^ which over- 
shadow them; because, as we have already observed, the 
head is that part of the body, which, in the animal econo- 
my, it ii most necessary to keep cool. Such is our crested 
hen, which comes originally from Numidia. Nay, I do 
not believe that birds with tufted heads are to be found 
any where but in southern regions. Most of those of the 
lorth, on the contrary, have the belly and legs covered 
with tippets, formed of down, resembling the finest wool 
This is likewise worthy of remark in the white birds 
and quadrupeds of the south, which live in a warm atmos- 
phere^ namely, that all of them, i believe hive a black 
skin, which is sufficient to deaden the reflection of the 
color with which they are clothed. Robert Knox, speak- 

dsy in m learport, I recollect seeins « great canldron of pitch, melt* 
iiif for the purpose of caulking ships, take fire. Inexperienced pei- 
sons instantly threw water upon it, bnt the boiling and inflamed 
matter poured in torrents of fire over the top of the cauldron. I did 
not think a spoonful would be left at the bottom, when an old sea. 
man ran up, and instantly extinguished the flames by throwing upon 
them a few shovelfuls of ashes. I am, thet-efore, of opinion, that, 
from this application, in conjunction with that of water, great bene- 
fit might be derived in conflagrations ; for ashes would not only 
deaden the flame, without producing that horrible smoke which rises 
from it when the engines begin to play, but when once wetted, they 
would retard the evaporation of the water, which is almost insUn- 
taneous when the fire has made considerable progress. It would 
alTord me sincere satisfaction were this observation to be thought 
worthy the attention of those, who, from their emperience and their 
sagiM'ty, are capable of giving it all the utility of which it ia sot 
c«ptible 
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irig of certain iff hite qnadnipcdi of the Island of Coflon^ 
lays that their skin is perfectly black. I myself rdooUoet 
k> have seen at Port TOrient a cockatoo^ whidi had been 
ilfipped of the feathers on the breast, where the ikis Was 
td black as that of a negro. When this white bird« with 
his black biH and bis black and naked breast* erected hit 
tuft and clapped his wings, be had the appearance of an 
Indian tnonaroli with his crown and mantJe of feathers. 

This law of compensations has, therefore, taean^ infi*. 
nitely varied, which overthrow most of the laws we have 
established in physics; bat it most itsdf be subjected to 
the general accommodation. If, regardless, of this last, we 
were to attempt to render It nniversal, it would inftillibly 
lead ui^ into the comihon error. It has given rise* in geo* 
metry, to several a^iioms, extremely doubtful, though highlly 
celebrated, such as ihe followirig: **Theact«on is equal to 
the re-acfioii — or this other, which is a consequence of the 
former: '■The an^e of reflectioB is equal to the angle of 
incidence.** I shall not demonstrate in how many eases 
these a3tioms are erroneous, how many actioml in Nature 
are without re-actions, how many actions haVe unequal re- 
actions^ ho# Many angles 6f reflection are deraoge;!! by 
the very pdanes of incidence; it ifi suffident for me to 
reptet fa^re what I have several times oblerved» namely* 
tlmt the weakness of the human hiind* and the vanity of 
our Odncittiony inoessaittly incline us to genteralize. This 
method is the cause of all our er^ora, and perhaps of ail 
OoV vic^ Natute has conferred on eaeh creatore all that 
IS most perfifebtly adapted to its wants, according to the 
latitude for which it is destined; and when the seasoM 
vai^ th^ temperature of that latitude* she likewise variei 
the adaptations. Some of tiiese adaptations^ therefore^ are 
immutable, and others are changeable. 

Nitture often employs contrary means to produce the 
same effect She makes glass with fire; she forms it too 
with water, as crystal; dhe likewise produces it ffx»m the 
organization of animals* such as certain shell-fish, which 

• 3 



198 STUDIES OF NATURE, 

are tnotparent She forms the diamoDd by a pruocM 
With which we are entirely unacquainted. Now conclude, 
that; because a substance is vitrified, it is the effect of fire^ 
and build on this principle the system of the world ! Nay» 
even in the existence of beings, we can do notliing more 
than seize harmonic instants. That which is vitrifiable, 
becomes calcareous; and that which is calcareous, is con- 
verted into glass by the action of fire. Deduce, then, 
from these simple modifications of the fossil kingdom con- 
stant characteristics for distingubhing its general classes! 

Often, too, does Nature employ the same medium to 
produce effects diametrically opposite. We have seen, for 
example, that to increase the heat in the regions of the 
north, and to weaken it in those of the south, she makes 
use of opposite colors; she produces the same effects 
by strewing rocks over the one and the other. These 
rocks are highly necessary to vegetation. In those of Fin- 
land I have frequently observed verdant selvages skirting 
their bases toward the south; and in those of the Isle cd 
France, I have found these borders on the side that is 
shaded firom the sun. 

The same observations may be made in our own climates. 
In summer, when the ground is parched, we often find green 
herbage at the foot of walls that have a northern aspect: 
it disappears in winter, but we then discover it along such 
as are exposed to the south. We have likewise remarked, 
that the icy zones and the torrid zone contain the great- 
est quantity of waters, whose evaporations moderate alike 
the intense heat and the intense cold, with this difference, 
that the most extensive lakes are situated toward the polesb 
and the largest rivers are found near the Line. There are, 
it is true, some lakes in the interior of Africa and America, 
but they are placed in elevated atmospheres, in the centre 
of mountains, where they cannot be corrupted by the ac- 
tion of the heat: but the plains and low grounds are 
washed by the greatest culrrents of fresh water in the 
worldf such as the Zaira^ the Senegal, the Nile^ the 
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Meschasebe, the Oronoko^ the Amazoniy and othera. 
Natare universaliy proposes to herself no other end than 
the accommodation of her creatares. This remark is of 
the utmost importance in the study of her works; other- 
wise, from the similitude of the means she employs, or from 
their exceptions, we might be led to doubt the constancy 
of her laws, instead of ascribing their majestic obscurity 
to the multiplicity of her resources, and to the profundity of 
our ignorance. 

This law of adaptation has been the source of all oar 
discoveries. It was this that conducted Christopher 
Columbus to America, because, as we are informed by 
Herrera, he thought, in opposition to the opinion of the 
ancients, that the five zones must be inhabited, since God 
had not formed the earth for a desert. It is this that go* 
verns our ideas concerning objects, absolutely beyond our 
examination; and by this, though we are ignorant whe- 
tlier there are human beings in the planets, we are con- 
▼inced there must be eyes, l)ecause there is light in them. 
It is this that excited a sense of justice in the heart of 
every man, and has informed him that there is another 
order of things after this life. Finally, it is the strongest 
proof of the existence of God ; for amid a multitude of 
adaptations, so ingenious that even our restless passions 
could never have devised any thing similar, and so nume- 
rous that every day presents us with new ones, the first of 
all, which is the Deity, must undoubtedly exist, since he is 
the general point of conformity in which all particular con- 
formities are concentrated. 

This it is, above all, whose existence we are desirous to 
discover and ascertain in every possible manner. For this 
reason the most copious collections of natural history 
gallcri^ of the most admired pictures, gardens filled with 
the most curious plants, books that display the most sub- 
lime productions of genius, in a word, all that presents to 
us the most marvellous relations of Nature, after they have 
excited within uIb enthunastic admiration^ never fail, at last. 
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to prcNluce laiigtior and fktigue« IVe often prefer to thdm 
a rustic mountaiu, a nigged rock^ lotne wild ^olitade, tlia^ 
might afford os new and still more dinect teltttiona. On 
learing the mag^nidcent Cabinet of Natural Hintotyi be- 
longing to the Garden of Plaht8» tre often at6p mechani- 
cally io look at a gardener digging a hole in the groond 
with his spade, or at a carpenter cutting a piece of wood 
with his hatchet, as if we expected to behold some neW 
harmonies start from the bosom of the earth, or firom the 
trunk of an oak. We aet no ralote on those we iiai^e just seen, 
if they fail to lead uato otberi^ to which we were strangers. 
But were we eren to pnsseai a complete history of the cttars 
of the firmament, and of tiie invisible planets tihiAt sBrronnd 
them, on perceiving a maltitude of ineffable plans Of intri^ 
iigencc and <A goodnen^ our hearts would still sigh for 
something more. Their only end is tiie Deity bhdself. 
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APPLICATIONS OP SOME GBNEtlAL LAWS OP NATUBJt 

TO PLANTS. 

Bbfobe I proceed to treat of plants, I shall indulge in a 
few reflections on the language of botany. • 

We are still so young in the study of Nature^ that our 
languages want terms for expressing her most commoa 
harmonies. This is so true, that however accurate may 
be the descriptions of plants, composed by botaifiists a 
the highest abilities^ it in impossible to recognize them ii 
the fields, if. you have not previously seen' them is 
Nature, or at least in a herbary. Those who imagine that 
they possess the nost profound knowledge of botany, 
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fieed only to attempt to draw upon paper a plant which 
they have never seen, after an accurate description of the 
ipreatest masters, and they will find how widely their copy 
will deviate from the original. Men of genius have, how- 
ever, taken extraordinary pains to give characteristic 
names to the various parts of plants : most of these names 
they have even borrowed from the Greek, a language which 
possesses such energy of expression. From this practiee 
has resulted another inconvenience, namely, that these 
names, which are in general compounds, cannot be 
rendered into any modern language; and this is one of 
the reasons why a great portion of the works of Lin- 
naeus are not susceptible of translation. These scientific 
and mysterious expressions diffuse, it is true, a vene- 
rable air over the study of botany ; but Nature has no 
need of these resources of the human heart to conunand 
our respect. The sublimity of her laws may dispense 
with the emphasis and obscurity of our expressions. The 
more intimately we are acquainted with her, the more 
profound is our admiration of her productions. 

After all, most cf these foreign names^ employed parti- 
cularly by the herd of botanists, fail to express even the 
most common characters of v^tables. They frequently 
make use, for example, of these vague expressions, iuav 
rubente, nuive olentet of an agreeable red, of a sweet smell, 
to characterize flowers, without expressing even the shade 
of that red, or the species of that perfume. They are still 
more embarrassed to convey an idea of the dusky colors of 
their stems, roots, or fruits ; they say atrthruheTUet fusco-' 
nigreseentef of a dark red, of a dusky brown. With re- 
gard to the forms of vegetables the case is still worse» 
though they have manufactured terms composed of four or 
^ve Greek words to describe them. 

J. J. Rousseau, one day communicated to me a kind of 
Algebraic characters, which he had invented for the pur- 
pose of expressing very briefly the colors and forms of 
vegetables. Some represeuted the forms of the flowers. 
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othen thofe of the leaves, and others those of the fniita. 
One was io the form of a hearty another was triangular^ 
and a third was shaped like a lozenge. He employed no 
more than nine or ten of these signs to compose the dca* 
cription of a plant. Some were placed over others with 
cyphers indicating the genera and species of plants, so that 
you would have taken them for the terms of an algebraic 
formula. However ingenious and expeditious this method 
might bc^ he told me he had rdinquished it because it 
exhibited nothing but skeletons. This sentiment came 
with peculiur grace from a man whose taste was equal to 
his geniu% and is capable of suggesting some reflections to 
those who are desirous of giving abridgments of every 
thing, and in particular of the works of Nature. The 
idea of Jean Jacques, however, deserves to be follow* 
ed up^ were it even of no other use than to Iead» one day« 
to the formation of an alphabet proper to express t^ 
language of Nature. To describe all the shades of coloi% 
and all the modifications of tastes, of perfumes, and of forms^ 
nothing more would be necessary than the introduction of 
accents But still these characters could not be rendered 
with precision, unless the qualities of each vegetable were 
first accurately defined in words ; otherwise, the language 
of botanists^ which is now accused of speaking only to the 
ear, would then be intelligible only to the eye. 

This is what I have to propose on a subject so interest- 
ing, and which will coincide with the general princii^es 
we shall afterwards lay down. The little 1 shall advance 
upon it may serve to supply expressions, not only in botany 
and in the study of the other natural sciences, but in all 
the arts where we find ourselves, every moment at a loss 
for terms to describe the tints and forms of objects. 

Though we have only the single term whitet to express 
the colour which is thus denominated. Nature presente 
us a great variety of sorts of it In this particular, paint- 
ing is as barren as language. 

I have heard of a celebrated painter of Italy, who oncf 
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Ibund hinwelf greatly embarrassed to paint in one of hi« 
pitecesy three figures dressed in ^hite. The difficulty was^ 
how to give effect to these figures, thus uniformly dressed, 
and how to produce different shades from a color ^e most 
simple and the least compounded of all. This he was 
ready to consider as utterly impossible, when, passing 
through a corn-market, he perceived tlie effect which he 
wanted. It was a group ftrmed by three millers, one of 
whom was under a tree, the second in the half tint of the 
shade of tiie tree, and the third in the sun-shine ; so that 
though al) three were dressed in white, there was however a 
considerable difference between them. He, therefore, paint- 
ed a tree in the midst of the three figures of his picture, and 
by placing one of them in the rays of the sun, and covering 
the two others* with different tints of shade, he war 
enabled to give three several casts of while to their dra- 
pery. This, in fact, was rather to evade the difficulty 
than to resolve it : and such is the actual practice ot 
painters in similar cases. They diversify their whites 
with shades, half-tints, and reflections ; Init these whites 
are never pure, being always clouded with yellow, blue, 
green, or grey. Nature employs several species of white 
-without dkninishrng its purity by dotting, shagreening, 
radiating, varnishing, and so fbrth. Thus the whites of 
the lily, the daisy, the lily of the valley, the narcissus, the 
wild anemone, the hyacinth, are all difibrent from each 
other. The white of the hyacinth, is like the color 
of ivory, and that of the lily, semi-transparent and crystal- 
fine, resembles the paste of porcelain. I therefore imagine, 
that all the whites produced by Nature, or by art, may be 
Vund in those of ^e petals of our flowers, and that we 
accordingly possess in vegetables a scale of shades of the 
purest white. 

We might, in like manner, procure all the pure and 
imaginable tints of yellow, of red, of blue, from the flower* 
of the jonquil* the crocus, the butterflower, the rose, tlie 
poppy, the corn-bottle, the larkspur. Among our flowers 
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we might likewise find eyery compound color, suck m 
that of the impurpled violet and fox-glove, which are 
formed of the different harmonies of red and blue. The 
single color, composed of blue and yellow, which forms 
the green of our herbage, is so varied in our fields, that 
each plant may be said to have its peculiar tint of that 
color. I have no doubt that Nature has displayed in equal 
variety the other colors of her pallet, in the bosom of the 
flowers, or on the surface of fruits. There she often 
employs very different hues without intermixing them, but 
she lays them one upon another in such a manner as to 
resemble the color of the pigeou*s neck; such are the 
beautiful tints exhibited by the corrolla of the anemone. 
In others she glazes the surface, as certain mosses with a 
green ground, which are tinged with purple; she clothes 
others with velvet, as the pansy. She powders fruits with 
a delicate flour, as the purple plumb, called Montieur^ or 
covers them with light down, to soften their vermilion, as 
the peach, or smooths their skin, and gives to their colors 
the most brilliant lustre, as the golden rennet. 

What most embarrasses naturalists in the denomination 
of colors, is to find epithets for such as are dusky; or rather 
this gives them no manner of concern. They extricate 
themselves from the difficulty by means of vague and inde- 
terminate expressions, as blackish, grey, ash-colored, 
brown, which they render, it is true, in Greek or Latin 
words. But these words frequently serve only to con- 
found their images, as they convey no idea whatever; for 
what, seriously, can be meant by such epithets as atro' 
purpurentCt fusco-ni^eteente, which they so often employ ? 

It is possible to produce thousands of tints, widely dif* 
ferent from each other, to which these genera] expressions 
might apply. As these dark hues are, in fart, much com- 
pounded, it is extremely difficult to characterize them with 
the expressions of our ordinary nomenclature. But this 
might be easily accomplished by referring them to the 
different colors of our domestic vegetables. In the barks 
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of our trees and of oar sbrubn, in the capsules and slieila 
•f their fruits, as well as in the withered leaves, I have 
observed an incredible variety of these dull and gloomy 
colors, from yellow to black, with all the mixtures and 
additions of other colors. Thus, instead of saying in Latin, 
a yellow iaclinmg to black, or an ash-color, to denote 
some particular shade in Nature or art, we might say, a 
yellow like the color of a dried walnut, or a grey resem- 
bling the bark of the beech. These expressions would be 
so much the more accurate, as Nature invariably employs 
these kinds of hues in vegetables, as distinguishing charac- 
teristics and signs of maturity* vigor, or decay, and as our 
peasants know the different kinds of wood in our forests* 
by the mere inspection of the bark. Thus not only botany, 
but all the arts, might find in vegetables an inexhaustible 
>ocabulary of unchanging colors, which would not be em- 
barrassed with. compound, barbarous, and technical terms, 
but which would be continually presenting new images 
New charms would be diffused over our books of science, 
which would be embellished with comparisons and expre»- 
sions borrowed from the loveliest kingdom of Nature. Of 
this the great poets of antiquity did not fail to avail them- 
selves, for they assimilated to it most of the events of hu- 
man life. Thus Homer compares the floating generations 
of, men to the leaves which drop from the trees of the 
forest at the end of autumn ; the glow of beauty to that of 
the rose; and the paleness which overspreads the face of a 
youthful warrior, mortally wounded in battle, as well as 
the attitude of his drooping head, to the color aiftl fading 
of a lily, whose root has been cut by (he plough. But we 
are satished with repeating tlie expressions of men of 
genius, instead of attempting to tread in their steps. Nay, 
what is still worse, most naturalists look upon the colors 
themselves of vegetables as merely accidental. We shall 
soon see how great is their mistake, and how widely they 
have deviated from the sublime plans of Nature in prosit 
cuting their mechanical methodSi 

VOL. II. T 
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It u possible, in like manner, to appiioiiimate the taste« 
and smells of every kind and of every country to those of 
the plants of our gardens and of our fields. The ranun- 
culus of our meadows has the acrimony of the pepper of 
Java. The root of the carnation, called caryophyllata, 
and the flowers of our pinks, have ttie smell of the clove 
of Amboyna. As to compound smells and tastes, they may 
be compared to such as are simple, the elements of which 
Nature has placed in every climate, and which she has 
united in the vegetables tribes. I know a species of mo- 
rel, which is used as' food by the Indians, and, when 
dressed, has the smell of beef. They call it brette. We 
have a kind of craneVbill, the leaves of which smell like 
roasted mutton. The muscari, a species of small hyacinth, 
which grows beneath our bushes ht the beginning of 
spring, has a very strong smell of plumbs. Its little, light 
blue, monopetalous flowers, without lips or incisions, have 
likewise the form of that fruit. It is by comparisons of 
this nature, that the English writer Dampier and Father 
du Tertre have given us, in my opinion, the most correct 
ideas of the fruits and flowers that grow between the tro- 
pics, by referring them to the fruits dnd flowers of our own 
climates. Dampier, for example, to describe the banana, 
compares it, when stripped of its thick and pentagonal 
skin, to a large sausage, its substance and its color to that 
of fresh butter in winter, its taste to a mixture of the apple 
and the bergamot pear, which melts m the mouth like 
marmalade. When this traveller is describing some good 
fruit of the Indies, he makes your mouth water. He po^ 
sesses a naturally sound understanding, superior both to 
the methods of the learned, and the prejudices of the vulgar 
He maintains, for instance, and with justice, in opposition 
to the general opinion of navigators, that the banana is the 
king of fruits, without excepting even the cocoa. He in- 
.forms us that this is also the opinion of the Spaniards, and 
that multitudes of families subsist, between the tropics, on 
this pleasant, wholesome, and nourishing fruity which Isst^ 



ill the year round, aii4 requires ho cultoary prejpiM^iuit. 
Father du Tertre is qot less happy or less accurate iM hi9. 
Wtanical descriptions.* Thes^. two traveJlere coovey a^ 
once, by tlie ai4 of trivial similes^ an accurate ic|ea of, » 
foreign vegetable, which you will seek in vain in 1^ 
Greek epithets of our ablest botanists. This manner of 
describing Nature, by conimou. images and sensations^ is 
despised by ouc men of leafpijng; but I consider it as the 
only medium ot prod^ucing pictures resembJii^g the ongi- 
uals, and as the true, ch^acter o/| genius. By means of it 
you are enabled to paint all th^ objects of Nature and to 
dispense with systematic m^thpds^ ii;ithput it you ouly 
&bricate phrases^ 

Let us now proceed to make, sod^q QbseiTY^tions on the 
forms of vegetables: in this particular i\^ Unguage qt 
botany, and ^ven th^lt of tb^ o^ber mrtv is ejiceedjtngly 
barren. Qeoipjetry, whQSfs peculiar study it; is> ha^ ao| 
calculated nipre than a dpTisiii, regular ci^trves, which wr» 
known only to a ^vfiHX nu^l^er of t^e, learned* whereaa 
Nature employe an infinite niui,UtM<^G pf th^m in the fonns 
alone of flowers. Some of tli^r Ufliest we sMI presently 
point out. It is fsr fron^ baipg my inte«itio« to m^ke « 
study replete with delight^, ^ sublime. s<;;i«|i9e w<])rthj ouly. 
of a Newtoi;!^ As Natiftre has conf^i^fed* H^ niy opi^ppop^ 
not ouly all the; colors, tastQa* aui); p#r&i(iQf|»» bwU; lik^wMfe. 
every possible foru^ ou tj^ l^iive% flower% an4 ffwt^ «l 
every climajten either i,ti \\}/^ tre^s or^ ia th$ h^rbag^. ^4 
mosses, the veg:ets^ble foripv^ of the QtHe^ piifto «tf th^ world 
might be compared to those ^ our 9Wtt cm^ry whiich 
are niost fs^niiliar to us. Thj^sie^. appfOxiin«tiqr||j» wokU be 
much more intelHg^ble th^i* our Q<wipoui»4 Greeik wonds^ 
aqd would unfold VAYf reh^tioUft is ^ diSfemHk olaiwil 

• The same Qbservaj^ion ^nplies to his <JUfl|i>riptioD8 of Aiiiiinals. If^ 
btgins his accoant of the tand-crab in the follo«rin| manner:— "The 
whole body of ^l^is apimal hM th« sppeanaac* of being composed 
merely of two \iands cat off in %hf Ti^iadl.^ i^n.d joii^^d tog;ether <iff>un ; 
Im on eaoh side yoa see tlie tbar fingers and the two nippers, vnick 
serve i^stf a4 of tUuiphf «<' 

t2 



206 STUDIES OF NATURE. 

of the aame kiDgdom. They would be equally necessary 
for explaining the aggregations of the flowers on their 
stems, of the stems around the root, and of the groups of 
young plants about the principal stock. It may be 
affirmed that names are still invented for most of these 
vegetable aggregations and dispositions; for the greatest 
masters have not been happy in characterizing them, or, to 
speak plainly, have not bestowed any attention on the 
subject. Toumefort, for example, speaking iu his voyage 
to the Levant of a heliotrope, or sun-flower of the Island 
of Naxos, which he thus chcracterizes: Heliotropum 
kumifunan, fiort mtntmo, semine magno^ the creeping 
heliotrope, with a very small flower and large seed, says, 
"that its flowers are disposed in the form of au ear of corn, 
ending in a scorpion*s tail." In this description there are 
two mistakes ; for tlie flowers of this plant, resembling in 
their aggregations those of the heliotrope of our climates 
and of Peru, are not disposed in the form of an ear of 
corn, since they are arranged only on one side of a hori- 
zontal stem, and bend downward like the tail of a suail, 
and not upward, like that of a scorpion. The same inao 
curacy of imagery occurs in the description he gives us of 
the Staehii Cretica latifoliot the broad-leaved Stachis of 
Crete. ''Its flowers,** says he, ''are disposed in rings.** 
No one would imagine he intended to convey the idea that 
they are disposed like the divisions of the king of a chess-' 
board. It is, however, in this form that they are repre- 
sented in the drawing of Aubriet, his designer. I know 
of B» botanical expression descriptive of this character of 
spherical aggregations, separated by alternate projections 
and vacuities, and terminating in a pyramid. Barbeu du 
Bourg, who possesses much imagination with little accu- 
racy, calls this form verti ciliated, for what reason I know 
not. If it be from the Latin vertext a head or summit* 
because these flowers, thus aggregated, form several sum- 
mits, this denomination would be more applicable to various 
other plants; and, besides, it is not expressive of the sink 
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tnga^ the projeetioDa^ ami Uio pfOgiMm dimmittion of 
Ifie flowen of the itftcbtt. Tottroef(»rt dertres it from tM 
LAttn word venHciUui, **thxt ia," be sBy% '<a little perh^ 
rated weighty (kstened to tlie end of s afmidle to make if 
tarn with greater facility.*' This ia geiDi; very far to aeek 
an extremely imperfeet reflemblfnroe to an impleiiieiit by 
no meana generally known. In ttying thii^ J bi(ye no 
ifitentidn of violating that reapeot whicb ia due to auefa » 
main aa Tournefort, who first elemd th^ patb of botenieal 
raiearoli, and who likewito poaMtend prefoiiod erudition. 
But, horn f hia negligence of thd gveiteat maatera, we vmjT 
eonoeive how many fagiie» iaaccnnt^ and ineoberenl 
^xpresaionfa are accumulated in the nomenclature of bottoy» 
and trhat obacurity they muat diffuae oyer ita deacriplioiia. 

After all, iome one may aak, hpw are we to characfte* 
hte the aggregatlona of the flowera of the two abovot 
nnentioned plants? By comparing them to similar aggre^ 
giitiQna in the plants of our cHmatea. This cannot be 
attended with any difficnUy : the asaembbge of the flowem 
of the Greek heliotrope might, for exampH be refeanid 1^ 
that of the flowera of tiie Freiroh or Peruvian heliotrope; 
and the aggregation of the flowera of the Cretan atacbii^ 
to that of the flowers of the horehonnd or peniiyroyaL 
To tliis might alterwarda be added the differencea in color, 
amell, taste, which dii^faify the apeciea of it There ia no 
neoeaaity to compound foreign worda in ocder to d^Bscribe 
forma that are fkmiliar to us. Nay, i defy any one to eon- 
rey, with Greek or Latin words, atid the moat iearned 
^riphrases, an idelet of the simple color of the bark of a 
tree. But if you tell me it resembles that of an oak, I 
know ita hue at once. 

These approximationa of planta are attended with th^B 
farther important utilHy, that they exhijbil a roniplete 
feaembfance of the unknown eisjfct, without which it ja 
Impossible to form any determinitte idea of it One of tim 
lefectB of botany is, that it preaents na die charactera o( 
inegettlblea only in aiiotsOlBion : \i doea not conect tberit. 
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but it decompoeei them. It referi them iodeed to a cla»- 
sical order, ftMit not to an individual order. This ia, how« 
ever^ the only one that the weaknem of the human mind 
permits us to embrace. We love order, because we are 
feeble, and the least confusion disturbs us. Now there b 
DO order more easily adopted than that which resembles 
an order which is fiimiliar to us, and which Nature every 
where presents us. Try to describe a man feature by 
feature, member by member, be ever so exact, and yet 
you will never give me his portrait: but if you compare 
him to some person that I know, if you tell me, for in- 
stance, that he has the figure and air of Don Quixotte, or 
a nose like that of St Charles Borromeo, you may patut 
his picture iu four words. It is by the whole of any ob- 
ject that the ignorant, an epithet including almoat all 
mankind, first endeavour to make tliemselves acquainted 
with it 

It would, therefore, be essential to have in botany an 
alphabet in colors, tastes, smells, forms, and aggregations, 
borrowed from our most common plants. These elemen- 
tary characters would enable us to express ourselves with 
precision in all the parts of natural history, and would 
present to us new and curious relations. 

In the hope that persons of superior ability will here- 
after devote their attention to this subject, we shall entei 
upon it, notwithstanding the embarrassment of language. 

When we behold a multitude of plants of diSerenl 
forms vegetating on the same soil, we are inclined to b^ 
lieve that those of the same climate grow indiscriminately 
in every situation. But those only that sprini; up in 
places particularly assigned them by Nature attain all the 
perfection of which they are susceptible. The aame 
observation applies to animals: goats are bred in marshy 
countries, and ducks upon mountains; but the goat wiU 
never acquire, in Holland, the beauty of that which Nature 
clothes with silk on the rocks of Angora; nor will the 
4uck of Angora ever liave the size and the colors of that 
Whkh it seen dabbling in th^ canals of Holland. 
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If we cast but a single glance on plants, we shall per- 
ceive that they have relations to the elements which pio* 
mote their growth ; ttiat they have relations to each other 
by the groups which they form ; that they have relations 
to the animals whom they supply with food; and, finally* 
that they have relations to man, who is the centre of all 
the works of the creation. These relations I call hanao- 
niosy and I divide them into elementary, into animal, into 
vegetable, and into human. By thu division I shall 
establish something like order in the examination I am 
about to undertake. It may easily be imagined that I 
shall not consider them in detail; the plants of a single 
species would furnish speculations which a whole worid 
would be incapable of exhausting: but I shall enlarge 
sufficiently on their general harmonics to convince the 
reader that infinite intelligence pervades' this lovely por- 
tion of creation, as well as the rest of the universe. We 
shall thus apply the laws which have been previously 
established, and we shall obtain a glimpse of a multitude 
of others equally worthy of our researches and of our 
admiration. Be not astonished, reader, at their number, 
or at their extent Let this truth, that Goii hath made 
nothing in vain, be deeply impressed on your heart A 
scholar, with his systems, is stopped short in Nature, at 
every step ; the most ignorant is enabled with this key lo 
open all her doors. 

BLBMVNTABT HARMONIES OF PLANTS. 

Plants have the same number of principal parts as 
there are elements with which they maintain relational 
By their flowers they have relations with the sun, which 
fecundates and ripens their seed, by their leaves with the 
waters which bedew theno, by their roots with the earth 
which produces them, and by their seeds with the situa- 
tions in which they are destined to grow. Not that tliese 
principal parts have no indirect relations with tlie other 
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iliWPii»< bait it wHI be toffioiait Ibr our pdr^OK tar c^. 
sMter fscb is tve inneditle. 



^BMENTART 0ARMONISS OP PLANTS WITH THB SVV, 

BY THS PLOWRRS. 



- THOtjOB botanute bave made great and laborioua re* 
■flriichea retpecting plantiy tbey never devoted tbeip. 
aUration to any of theae rehKtion& Fettered by their 
tyalems, tbey have particalarly confined themaehrca to the 
of the flowen» and have placed' theae thai: 
any externa) reaemUancea in the aaoie cUn, 
iiHtlKmt even enquiring what might be the peculiar pwr 
page of the varioot parti compoeing the flower. They 
lAfve, it ia true, diaooverad that thte stamina, the anthene, 
add the stigmata are sobaervieat to the feoundistioa of 
th^ fruit; but excepting thia» and some other particukn 
relative to the interior evgam'zatiooy tbey have either 
overlooked or mistaken the relations which the whol^ 
plant has with the rest of Nature. 

This partial division has led them into the strangest 
conftasion ; for, by considering, the flowers as the principal 
characters of vegetation, and including in the same dais 
all those which tiear some resemblance to each other^ they 
have conpled together plants of a nature totally foreign^ 
and, on the contrary, have separated otheia which were 
evidently of the same genus. Such is, in the first instance, 
the thistle called dijwteutt which tbey class with the 
scabiosa, ou account of the similarity of some parts of its 
flower, though its branches, its leaves, its smell, its seed, 
its thorns, and its other qnatfties proclaim It to be a real 
tilistte: and such is, in the second places the in'diMi dies* 
nnt, which they do not inclode in the class of chesnut 
trees, because it has different flowers. To class planti, 
by the flowers, that is by the parts of fecandatiofi, is the 
•ame thing as classing animals by those of generation. 
However, though they have referred the character of s 
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plant to its flower, they have misunderstood the use of its 
most distinguished part, which is the corolla. What we 
denominate the leaves of a flower, they call the eoroHa^ 
because those leaves are disposed in the form of small 
crowns in a great number of species; and they have given 
the name of petals to the divisions of that crown. Some 
have indeed discovered that it is adapted for covering the 
parts of fecundation, before the expansion of the flower; 
but its calix is much better fitted for that purpose, from 
its thickness, its beards, and sometimes from the prickles 
with which it is furnished. Besides, when the corolla 
leaves the stamina exposed, and continues expanded for 
whole weeks, it must of necessity be serving some other 
purpose, for Nature has made nothing in vain. 

The corolla seems to be intended to reverberate the 

rays of the sun on the parts of fecundation, and we shall 

have no room for doubt on this subject, if we consider its 

color and form in most flowers. We observed, in the 

preceding Study, that, of all colors, white is the best 

adapted for reflecting heat: now, it is this in general that 

Nature bestows on flowers which blow in cold seasons 

and situations, as we see in the snow-drop, the lily of the 

valley, the hyacinth, the narcissus, the wild anemone, 

which blossom early in the spring. Under this color 

must likewise be classed those that have faint lints of rose 

or azure, as various species of hyacinths, and also such as 

have yellow and brilliant hues, as the flowers of the dan* 

delion, the butter-flower, and the wall-flower. But such 

as blow in warm seasons and situations, like the poppy, 

the corn-flower, which grow in summer among the corn, 

have dark colors, as purple, deep red, and blue, which 

absorb heat without much reflecting it. I do not know, 

however, that there is no flower perfectly black; for if 

there were, its petals, being incapable of reflection, would 

be totally useless. In general, of whatever color a flower 

may be, the lower part of its coralla, which reflects the 

rays of the sun, is of a much paler tint than the other. U 
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it even to remarkable^ tliat botanitti^ mott of whom con^ 
aider the color of flowers as. purely accidental, distinguish 
it by the. same of wiguictUut^ Thit luiguicle is» with 
respect to the flower* what the belly is to anivials; ita 
color is almost always, lighter than that of the reti of the 
petal* 

The forma of flowers are not lest adapted than their 
colort to reflect heat* Thek corolipe, divided into petals, 
a/e absolutely an assemblage of mirrors, directed to one 
focus. Of these they have tometimes four, which are 
plain, as the flower of the colewort in the cruciform; or 
an entire circle^ as the daisy, in the radiated; or portions 
of a sphere, as the rose; or perfect spheres^ as the bells of 
the lily of the valley ; or truncated cones, as the fbx-glove, 
the corolla of which it formed lik^ a thimble. At the 
focuset of these plain, spherical, elliptical, parabolic, and 
other mirrors. Nature has placed the. parts of fecundation 
of plants, as she has jplaced those of generation ii» animals 
m the. warmest parts of their bodies. These curves, 
which geometricians have not yet examined* are worthy 
of the most profound investigation^ It is truly attonisn* 
jng, that they should have taken so much, pains to invent 
curves, imaginary and frequently useless, and that they, 
should have neglected to study those which Nature em- 
ploys with such regularity an4 variety in an infinite 
multitude of objecta. Be this as it mayj, botanists have 
given themBelvet still less concern on this subject. They 
comprise those of flowert under a small number of classes^ 
without paying attention to their use^ or even so much as 
suspecting it* They take notice only of the. division of 
their pet^ which often produces not the slightest chaAge 
in the configuration of their curves, and frequently c]m 
under the same name such as are the most opposite. 
Thus under the denomination of monopetalous, they include 
the sphertod of the lily of tiie valley and the trumpet of 
the convolvulus. 

On this sul^^ we shall notice a very remarkabl* 
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circumstance. It is this, ttiat frequently tnch as it th« 
curve formed by the border or upper extremity of the 
petal, such is that of the plan of the petal itself, so that 
Nature presents us the section of each flower in the con- 
tour of its petals, and gives us at the same time its plan and 
its c$1evation. Thus in the rose and all the tribes allied 
to ity the borders of the petals form portions of cirblei, 
like the curve of the flower itself: the carnation and the 
corn-bottle, whose edges are indented, have the planet of 
their flowers folded over each other like fans, and form a 
multitude of focuses. For want of a real flower, these 
curious remarks may be confirmed by the drawings of 
artists, who have copied plants with the greatest accuracy, 
but who, indeed, are very few in number, ^ucfa, among 
others, is Aubriet, who made the designs of those in 
Tournefort's Voyage to the Levant, with tlie taste of a 
painter, and the precision of a botanists. We ilhall there 
find a confimation of what I have Just been advancing. 
For example, the scorzonera Grata mxuHiis «t ntaritifna, 
folus varii lacintatis, (the Greek saxatile and marine scor- 
zonera, with leaves cut in various figures,) which is repre- 
sented in that work, has its petals, or half-flowers, squared 
at the end, and plane on the surface. The flower of the 
stachis Cretica latifolia^ (the broad leaved stachisof Crete,) 
which is a monopetalous, tubular plant, has the upper 
part of its corolla undulated as well as its tube. The 
campanula Gfcsca^ saxatilU jaeohea foluti (the Greek 
campanula of the rocks, with rag wort leaves,) exhibits 
these consonances in a manner still more striking. This 
campanula, which'Tournefort considers as the most beau- 
tiful he ever saw, and which he sowed in the Garden of 
Plants at Paris, Where it grew very well, is of a penta- 
gonal form. Each of its planes is composed of two por- 
tions of a circle. Whose focuses undoubtedly meet on the 
same anthera; and the border of this campanula is cut 
Into ^ve parts, each of which is shaped like a Gothic 
arch, as is each face of the flower. Thns in order to 
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difcover at once the cunre of a flower, it is sufficient to 
examine the brim of iU petal. It is of much utility to 
bear in mind this observation, for it would otherwise be 
extremely difficult to determine tlie focuses of the petals; 
besides, flowers lose their internal curves in herbaries. 
These consonances I believe to be general; I would not, 
however, venture to assert that they are without excep- 
tion. It is possible that Nature may deviate from them 
\n some species, for reasons of which I am ignorant. It 
cannot be too often repeated, that she has no other gene- 
ral and invariable law than (he accommodation of created 
beings. The relations we have just stated between the 
curve of the edges and that of the petals, appear to be 
founded on this universal law, since they present confor- 
mities so pleasing in their combination. 

The petals seem to be so expressly intended to warm 
the parts of fecundation, that Nature has placed a circle 
of them around most compound flowers, which are them- 
selves aggregations of an infinite number of small tubes, 
which form so many distinct flowers, or, if you please, 
flowerets. This may be observed, in the petals that sur- 
round the disks of the daisy and the sun-flower. The; 
may likewise be perceived in most umbelliferous plants; 
though each floweret composing them has its particular 
petals, yet a circle of others, still larger, incloses their 
assemblage, as you may see in the flowers of the daucuK. 

Nature has still other means of multiplying the reflectioos 
of heat in flowers. Sometimes she places them on stems 
of little elevation, that they may receive warmth from the 
reflections of the earth; sometimes she glazes them with 
a brilliant varnish, as in the yellow ranunculus of the 
meadow, vulgarly denominated the butterflower.. Some- 
times she withholds the corolla, and causes the parts of 
fecundation to issue from the sides of an ear, from a cone, 
or from the branch of a tree. The forms of an ear and of 
a cone, appear the most proper for reverberating on thenn 
the action of the sun, and for ensuring their fructification; 
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for they always afford them some side sheltered from the 
cold. Nay, it is very remarkable that the aggregatioD of 
flowers ID a cone, or in an ear, is very common to the 
herbs and trees of the north, and extremely rare in those 
of the south. Most of the gramineous plants that 1 hare 
seen in southern regions, do not carry their grains in an 
ear, but in flowing tufts, divided into a multitude of dis- 
tinct stems, as millet and rice. Maize, or Turkey com, 
has, it is true, a large ear, but that ear is, for a oonside* 
rable time, enclosed in a bag, and on bursting from it, 
shoots forth, above its head, a long plume, which seema 
solely intended to shade its flowers from the sun. Finally, 
what confirms the idea that the flowers of plants are 
adapted to the action of heat according to the climate, is 
this, that many of our European plants^ though they thrive 
very well in the Antilles, never produce seed there. 
Father de Tertre observed in those islands that the cab- 
bage, the saintfoin, the savory, the sweet basil, the nettle, 
the plantain, the wormwood, the sage, the liverwort, the 
amaranth, and all our species of gramineous plants grew 
there wonderfully well, but never yielded any seed. These 
observations prove that it is neither the air nor the soil 
that is inimical to them, but the sun, which acts too power- 
fully on their flowers : for most of these plants have theirs 
Aggregated into ears, which greatly increase the repercus- 
sion of the solar rays. I, nevertiifeless, believe, that it 
would be possible to naturalize them in those islands, as 
well as many other vegetables of our temperate climates, 
by selecting from among the varieties of their species 
those whose flowers have the smallest fields, and whose 
colors are the darkest, or such as are composed of diver- 
gent rays. 

Not that Nature possesses no other resources for pro- 
ducing plants of the same genus in different seasons and 
climates. She renders their flowers susceptible of reflect* 
ing heat under diffeie^t degrees of latitude, without 
scarcely any alteration in their form. Sometimes she 

you II. U 
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mounts them upon elevated stems, to raise them aborc the 

reflection of the soil. It is for this reason that she has 

placed between the tropics most of the apparent flowers 

upon trees. In those regions I have seen very few in the 

meadows, but a great number in the forests. There you 

are obliged to look aloft to discover flowers, here you must 

cast your eyes on the ground, for with us they grow only 

among the grass and on shrubs. Sometimes she expands 

them t)eneath the shade of the leaves; such are those cX 

the palm, and of the banana, which grow close to the 

trunk of the tree. Such are, likewise, in our climates, 

those large white bell-shaped flowers, known by the name 

of Lady*s-smocks, which delight in the shade of the wil- 

low. There are others, of the same kind, such as most cX 

the convolvuluses, which open only in the night; othcrf 

grow exposed on the ground, as the pansy, but they have 

their dark and tufted pavilions. There are some that 

receive the action of the sun, when at his full elevation, 

as the tulip; but Nature has taken the precaution to 

bring forth this large flower only in the spring, to paint 

its petals with dark colors, and to daub the bottom of its 

CUD with black.* Others are disposed in girandoles, and 

• This lower, from its color, is io Persia the emblem of perfect lanvn. 
Chardin relates, that wtien a yonug man, in Persia^ presents a talip to bis 
mistress, he means to convey to her the idea, that, like this flower, bis face 
to OB tre, wsd his heart reduced to a coal. There is no work of Katsre 
which does not excite in man some moral affection. The habits of society «l 
length divest us of this sentiment, but it is still fonnd smong those nations 
who live near to N atore. Various alphabets were invented in China, ia the 
early ages, after the wings of birds, fishes, shells, and flowers : of tbsN 
very cnriovs characters may be seen in the China Illustrated of Father 
Kircher. It is ip consequence of these natural manners, that tiie Oriental! 
employ so many similes and comparisons in their languages. Thoogb our 
Metaphysical eloqnence derives bnt little advantage from them, tbey, 
nevertheless, produce striking effects. J. J. Rousseau has taken notiesirf 
that which was addressed to Darius by the ambassador of the Scytbiaas, 
who, withont uttering a word, presented to him a bird, a frog, a moase. 
and five arrows, by which that high-spirited people intended to coavej 
this bold defiance : " Unless yon can fly like a bird, swim like a frog, or 
dig Uke a monse, yon shall Bot ese^pf oqr arrows.'* Herodotas inforns 
Bs, that the same Darius sent wurd to the Greeks of Ionia, who were 
ravaging his coasts, that if they did not desist from thdr depredations, be 
would treat them Uke panes. The Greeks, who began to ipuike preteutona 
to wit, and to lose sight of Nature, conld not comprehend the bignificttioa 
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receive the effect of the solar rays only under one point 
of tlie compass. Such is the girandole of the lilacbf 
wbichf taming a different face towards the east, soutbt 
west, and north, presents, in the same cluster, flowers in 
bud, half open, expanded, and all the channing hues of 
the blossom. 

There are flowen, such as the compound, which, being 
in a horizontal situation, and completely exposed, beboM 
the sun, like the horizon itself, from his rising t& bis 
ting; such is the flower of the dandelion*. Bnt it 
sea a very extraordinary method of sheltering itself from 
heat; it closes whenever it becomes too poweHai. It hae 
been observed that it opens in summer at balf past five io 
the morning, and contracts its petals towards the centre 
at nine o*clock. The flower of the lettuce, which, on the 
contrary, is on a vertical plane, opens at seven and shuts 
at ten. It was by means of a series of observations like 
these, that the celebrated Linnaeus formed a botanical 
time-piece; for he had discovered plants whicli opened at 
every hour of the day and of the night In the Garden 
ot Plants is cultivated a species of serpentine aloe, without 
thorns, whose large and beautiful flower emits a strong 
smell of vanilla, at the time of its expansion, which is ex* 
tremely short. It blows only about the month of Jnly» 
at five in the evening; you then see it gradually open its 
petals, expand itself, and die* By ten at night is is totally 
faded, to the great astonishment of the spectators, who 
flock in crowds to see it, for nothing but what is rare 
excites admiration. The flower of our common thorn, (I 
do not mean the white thorn,) is still more extraordinary, 
for it flowers so rapidly, that there is scarcely time to 
observe its expansion. 

All these observations clearly demonstrate the relations 
of the corollse to heat. 1 shall add one more» which 

ef this mcmge. They ftmnd, at length, that Pariaa meant lo intimate that 
he wonUl utterly exterminate tbcm, becaose the pine-tree, after beiag 
once cut down, never khoott again. 

u9 
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evideDtly proves their uae. It is this: that the time of 
their duration is regulated by the quantity of heat they 
are intended to collect The hotter the season w, the 
shorter is their duration. Almost all fade as soon as the 
plant is fecundated. 

But if Nature withdraws the greatest number of flow- 
ers from the too violent action of the sun, she- destines 
others to appear in all the splendor of his rays, without 
sustaining any iujury. To the former she has given dusky 
reverberators, or such as can close, as occasion requires ; 
and on the others she has bestowed parasols. Such is the 
crown imperial, whose flowers, like inverted bella^ grow 
amid the shade of a tuft of leaves. The chrysanthemum 
peruvianum, or, to employ a more simple denomination, 
the sun-flower, which turns incessantly towards the orb 
of day, covers itself, like its native land, Peru, with clouds 
of dew, that cool its flowers during the most intense heat 
of the day. The white flower of the ly chnis^ which blows 
In our fields in summer, and at a distance appears like a 
cross of Malta, has a species of contraction, or narrow col- 
lar placed at its centre, so that its large, shining petals, 
turned back outwardly, do not act upon its stamina. The 
white narcissus has, in like manner, a small funnel. But 
Nature has no occasion to create new parts for the purpose 
of giving new characters to her works. She produces 
them at once from existence and from non-existence, and 
renders them positive or negative at pleasure. She has 
given curves to most flowers, in order to collect the heat 
at the centre; she employs the same curves, when she 
pleases, to dissipate it, and places their focuses externally. 
It is thus that she has disposed the petals of the lily, which 
are so many sections of a parabola. Notwithstanding the 
large size and the whiteness of its cup, the more it is ex- 
panded, the more it disperses the heat of the sun; and 
while, at midsummer, all other flowers, scorched by bis 
noon-tide rays, droop and incline towards the ground, the 
lily, rearing its head like a kiiig, contemplates face to face» 
the luminary that blazes aloft in the heavens. 
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I fhall now proceed to icfer» in a few wordi» the poM* 
tive or negative relations of flowers^ with respect to tbt 
sun, to the ^ve elementary I6nn% which I established in 
the preceding study as the principles of the harmony of 
bodies. It is not sach a plan which 1 prescribe to bota- 
nists, as an invitation to enter on a career so rich in 
observations, and to correct my errors by communicatiDg 
ttie knowledge which they possess. 

Tliere are, then, reverberating flowers^ perpendicular, 
conicaly spherical, elliptical, parabolic, or plane. To these 
curves may be referred those of most flowers. There are 
Ukewise flowers ia the form of a parasol, but those are by 
fiir the most numerous; for in every harmony, the nega- 
tive effects far surpass the positive in number. For 
example^ there is but a single way of coming into hfe^ and 
there are thousands of going out of it. We shall, however, 
oppose to each positive relation of flowers to the sun a 
principle negative relation, to afford an opportunity of 
cemparing their effects in every latitude. 

Perpendicular reverberating flowers are such as grow 
adhering to a cone, in long catkins, or ki an ear: such 
are those of the cedar, of the larch, of the Br^ of the birch, 
of the juniper, of most of -the gramineous planta of the 
north, of the v^|;etableB that grow on cold and lofty moun- 
tains, as the cypress and the piae; or of such as flower 
with us, at the coachuion of winter, as the hazle and the 
willow. A part of the flowers in this position is sheltered 
from the north wind, and receives the reflection of the 
sun on the south side. It is remarkable that all the vege- 
tables which bear cones, catkins, or ears, present them at 
the extremity of their stems, exposed to all ^e action of 
the sun, Tfab is not the case with those that grow be* 
tween the tropics, most of which, as the palm-tree, bear 
divergent flowen, attached in- pendent clusters, and shar 
ded by their branches. Almost all the gramineous plants 
of hot countries likewise have divergent ears; such It the 
millet of Africa. The solid ear of tlie American maize is 

b3 
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crowned by a tiift» which sbelten its flowen from the 

lUQ. 

Conical reverberating flowen reflect on the parts oi 
florification a complete cone of light Its action is very 
powerful ; accordingly it is remarkable that Nature bss 
bestowed this configuration of the petal only on the 
flowers which grow in the shade of trees* as the conyol- 
vulusy which climbs round their trunks, and that she has 
assigned to this flower a very transient duration, for it 
scarcely exists half a day, and when its fecundation is com- 
pleted, its border contracts inwardly, and closes up like a 
purae. Nature hss, neverthelessy given it a pl^ce in south- 
ern latitudes, but she has there painted it with violet and 
with blue^ to weaken the effect Beiidei, this flower 
scarcely ever opens in those regions but in the night It 
is, I presume, principally by this nocturnal character, that 
the convolvulus of hot countries may be distinguished from 
tliose of our climates, which blow in the day. 

The flowers which partake most of this conical form, 
are those that grow at the beginning of spring, as the 
flower of arum, which is shaped like a horn, or those that 
thrive on lofty mountains, as the . auricula of the Alps. 
When Nature employs it in lummer, it is almost always 
with negative characters, as in the flowers of the fox-glove, 
which are inclined and dyed a dark red or blue 

Spherical reverberating flowers are those whose petals 
are formed into 8^;ments of a circle. It might afford a 
highly pleasing amusement to consider that these spherical 
petals have at their focuses the antherse of the flowers at- 
tached to fibres longer or shorter, as the effect intended to 
be produced may require. It is farther worthy of remark, 
that each petal has its particular antheroe, or sometimes 
two, and even as many as three assigned to it ; so that the 
number of petals in a fiower almost always exactly divides 
that of the antherse. As to the petals, they scarcely ever 
exceed five in number in the rosiform flowers, as if Nature 
had thus intended to express the number of the five terms 
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of elementary progression, of which this t)eaatifii] form it 
the harmonic expression. The flowers with spherical Ve- 
▼erberators are very common m our temperate climates* 
they do not throw back the whole reflection of their disk* 
oil the antherde, as the convolvulus, but only the fifth part, 
because each of their petals has its particular focus. The 
rosiform flower is common to most fruit-trees, as the pear, 
the apple, the peach, the plumb, the apricot, and to a great 
number of shrubs and herbs, as the white and black thorn, 
the bramble, the strawberry, the anemone, and others, 
most of which produce fruits fit for man to eat, and flower 
in the month of May. Among these may likewise be 
classed the spheroids, as the lily of the valley. This form, 
which is the harmonic expression of the five elementary 
forms, IS perfectly adapted to a temperature like ours, which 
is itself the medium between that of the frigid and that of 
the torrid zone. As spherical reverberators collect a great 
quantity of rays at their focuses, their action on that part 
is very powerful, but it is of short duration. It is well 
known that nothing fails more quickly than the rose. 
Rosiform flowers are rare between the tropics, especially 
•uch whose petals are white. In those regions they thrive 
only in the shade of trees. In the Isle of France I have 
seen many of the inhabitants attempt in vain to raise 
strawberries ; but one of them, who resided, indeed, on an 
elevated part of the island, found means to procure them in 
abundance, by planting them under trees in situations 
only half cleared. To compensate this deficiency. Nature 
has multiplied papilionaceous, or leguminous flowers in hot 
countries. The leguminous is directly opposite to tlie 
rosiform flower ; it has, in genera], five rounded petals like 
the latter ; but instead of being arranged about the centre 
of the flower, in order to reverberate there the rays of the 
sun, they are, on the contrary, folded inward around the 
antheree, for the purpose of sheltering them. You distin- 
guish in them a pavilion, two wings, and a ridge, commonly 
divided into two, which covers the antherae and the era- 
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bryo of the fruit. Accordingly^ between the tropiciy a 
great number of trfees^ shrubs, lianes, and grasses have pa- 
pilionaceous flowers. AH our pease and French beans 
there thrive wonderfully welU and those countries produce 
infinite varieties of them. Nay, it is remarkable that our*s 
even delight in sandy soils and hot situations, and flower 
in the middle of summer, i therefore consider leguminous 
flowers as of tlie parasol kind. To these same negative 
efiects of the sun may likewise be ascribed the gullet-like 
flowers which conceal their antherae, as the calf *8-aQout^ 
which delights to grow on the sides of walls. 

Elliptical reverberating flowers are such as present the 
forms of oval cups, narrower at the top than in the middle. 
It is obvious that this kind of cup, whose perpendkubr 
petals approach each other towards the summit, affords a 
partial shelter to the bottom of tlie flower, and that the 
curves of these same petals, which have several Ibcuseii 
do not collect the sun's rays towards a single centre ; such 
is the tulip. It is very remarkable that this lengthened 
form is much more comnAon among flowers in hot coun- 
tries than that of the rose. The tulip grows spontaneously 
in the vicinity of Constantinople. Under this form may 
likewise be included the liliaceous, which are much more 
common there than elsewhere. However, when Nature 
employs them in countries still farther towards the south, 
or in the middle of summer, it is almost always with nega* 
tive characters ; she has accordmgly inverted the tulip- 
shaped flowers of the crown-imperial, a native of Persia, 
and has shaded them with a tuft of leaves. Thus, in our 
climates, she])ends back externally the petals of the lily; 
but the species of the white lily that grow between the 
tropics have, besides, their petals cut out into thongs. 

* Flowers with parabolic or plane mirrors are such as 
throw out the rays of the sun in a parallel direction. The 
configuration of the first gives great lustre to the corollse 
of these flowers, which emit, as it were, from their bosom 
a stream of light, for they collect il at the bottom of their 



STUDIES OF NATURE. 225 

coroike, and not on the anthene. It is perhaps to weaken 
its action that Nature has terminated theK kinds of flowers 
by a species of cowl, to which botanists have given tlie 
appellation of a spur. In this tube probably exists the 
focus of their parabala, which is perhaps situated, as in 
many curves of this nature, beyoud its summit Flowers 
of this sort are frequent between the tropics, such as that 
of the Antilles^ denominated, on account of its beauty, the 
peacock-flower ; and such also is the nasturtium, or nun 
of Peru. It is even asserted that the perennial species is 
phosphoric in the night. Flowers with plane mirrors 
produce the same effect, and Nature has multiplied the 
models of them in our summer flowers, or such as delight 
in hot and sandy situations, as the radiated ; such are the 
flowers of the dandelion. They are farther found in the 
flowers of the doronicum, of the lettuce, of the succory, in 
asters, in the field-daisy, and others. But she has placed 
the original pattern of them under the Line, in America, 
m the large sun-flower which was brought to Europe from 
Brazil. These being the flowers whose petals have the 
least action, are likewise those that have the longest 
duration. These attitudes are varied to infinity ; such as 
are horizontal, as those of the dandelion, close, we are toM, 
towards the middle of the day : it is these that «re most 
exposed to the action of the sun, for they receive his rays 
from his rising till his setting. There are others which, 
instead of closing their petals, throw them out, which pro* 
duces nearly the same effect, such is the flower of 
camomile. Others are perpendicular to the horizon, as 
the flower of lettuce. The blue color with which it is 
tinged, still farther contributes to weaken the rays of the 
sun, which, in this aspect, would act too powerfully upon 
it Others have only four horizontal petals, as the crm:i- 
form, the species of which are very common in hot coun- 
tries. Others bear around their disk flowerets which 
shadow it : such is the corn-bottle, which blows in the 
middle of summer. 
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We have noticed the general forms of flowen, but we 
ahould never come to a condution were we to enter upon 
the subject of their different aggregations. 1 believe^ 
howeve" that they may be referred to the plan itself of 
flowers ^hus the umbelliferous present themselves to the 
sun unck he same aspects as the radiated flowers. We 
shall mere * recapitulate what we have said concerning 
their mirrcfi> The perpendicular conical, or ear-^ formed 
reverberator^ collects on the antherse of the flowers an arch 
of light of mue y degrees from the zenith to the horizon. It 
moreover presei^s, in the inequality of its sides, reflecting 
surfaces. The conical reverberator collects a cone ci 
light of sixty degiees. The spherical reverberator unites 
in each of its five petals an arch of light of thirty-six de- 
grees of the sun*s ccJurse, supposing that lummary to be at 
the equator. The elliptical reverberator collects a smaller 
quantity, on account of the perpendicular position of its 
petals ; and tlie parabolic reverberator, as well as that with 
plane mirrors^ sends back the rays of the sun divergent 
or panulel. The first form appears very common in the 
flowers of the frigid zones ; the second in those which 
blow in the shade ; the third in temperate latitudes ; the 
fourth in hot countries ; and the fifth in the torrid zone. 
It would likewise appear that Nature multiplies the divi- 
sions of their petals, for the purpose of diminishing their 
action. The convolvulus has only one ; rosiform flowen 
have five ; elliptical flowers, as tulips and the liliaceoos 
tribes, have six.; those with a plane reverberator, as the 
radiated, have a great number. 

Farther, flowers have parts adapted to the other ele- 
ments. Some are provided externally with hair to shelter 
them from the cold. Others are formed to blow on the 
surface of the water ; such are the yellow roses of the 
of the nymphflBy which float on the lakes, and consign 
themselves to the different motions of the waves, without 
being wetted by them, by means of the long and flexible 
stems to which they are attached. T^)of^ of the Valis- 
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niera are disposed with still greater art They grow in 
the Rhone, and would be exposed to fnundatton by the 
sudden swellings of that riyer, had not Natare furnished 
them with steins resembling a cork-screw, which instan- 
taneously lengthen three or four feet. There are other 
flowers adapted to the winds and to the rains, as those of 
pease, which have little boats that shelter the stamina and 
the embryos of their fruits.* They have, besides, large 
flags, and are fixed on stalks curved and elastic as a nerve ; 
so tliat when the wind blows on a field of pease, you aee 
all the flowers turn their backs to the wind, like so many 
weathercocks. This class appears to be generally d ispersed 
over countries much exposed to the winds. Darapier re> 
lates that he found the desert shores of New Guinea covered 
with pease, bearing red and blue flowers. In our climates, 
the fern, which crowns the summits of hills incessantly 
battered by the winds and the rain, bears its flowers, 
turned towards the ground, at the back of its leaves. 
Nay, there are species of plants whose florification is even 
adapted to the irregularity of the winds. Such are those 
of which the male and female individuals grow on sepfr 
rate stems. Tossed hither and thither upon the earthy 
the powder of the male flowers could fecundate but a very 
small number of female flowers, if at the season of their 
blossoming the wind were not to blow from several quar* 
ters. How astonishing ! that there should be invariable 
generations founded on the variableness of the winds! 
From this circumstance I presume that in those countries 
where the winds blow steadily from the same quarter, as 

• I am pertnaded that the conforinatioii of most flower* is adapted to 
the raius, and that it is for this reason many of them have the figures of 
snoats, or boats, which shelter the parts of fecundation. 1 have observed 
that severaJ species of flowers, possess, if I may be allowed the expres- 
sion, the instinct of closing when the air is damp ; sach are, among others, 
the poppy, the anemone, and most of the rosiform flowers, and that raJa 
cuts off a greater quantity of fruit than frost. This observation is of ma> 
terial importance to gardeners, who frequently make the flowers of their 
strawberry-plants miscarry by watering them. In my opinion, it would 
be better to water plants in blossom by trenches, after the Indian method 
than by aspersion. 
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between the tropics, this q>eeies of florification must be 
extremely rare ; and if it be found there at all, if must be 
regulated precisely by the season in which these regular 
winds vary. 

It is impossible to doubt these admirable relations, 
however remote they appear, on observing the care witli 
which Nature has preserved the flowers from the shocks 
they might sustain from the winds themselves on their 
stems. She envelopes them, in general, in a part which 
botanists denominate calix. The more branching the 
plant is, the thicker is the calix of ifs flower. She some- 
times furnishes it with little cushions and with beards, as 
may be seen in the buds of the rose. Thus the rootJier 
puts a pad round the head of her infant, when little, to 
secure it against the accidents to which it is liable in 
fidling. Nature has so clearly expressed her intention on 
this subject in branching plants, that she has withheld 
this case from such as grow on stems that are not branch- 
ing, and which are in no danger from the agitation of the 
winds. This may be remarked in tlie flowers of Solomon's 
seal, of the lily of the valley, of the hyacinth, of the nar- 
cissus, of most of the liliaceous tribes, .and of the plants 
that bear their flowers isolated on perpendicular stems. 

Flowers have likewise very curious relations to animals 
and to man, from the diversity of their configurations and 
of their smells. That of a species of orchis has the ap- 
pearance of bugs, and exhales the same disgusting smell. 
The flower of a species of arum resembles putrid flesh, 
and has the stench of it to such a degree, that the flesh- 
fly resorts to it for the purpose of depositing her eggs. 
But these relations, though very slightly investigated, are 
foreign to our present subject : it is sufiicient for me to 
have demonstrated that they have relations strongly marked 
to the elements, and in particular to the sun. When 
botanists shall have diffused over this branch of natural 
history all the light they are able, by examining their 
focuses, their elevation above the ground, the shelter or 
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reflection tb0y receive from bodies in their vicinity, tl^ 
variety of their colors, iq;, a vord, all the meana with which 
Nature coippet^^tes th^ dijS^rences of the exposure, they 
will i^o loDger doujbt tliese ejeayeotary harmonies; they 
will acknoijvle^ge th^t the flower^ so far from presentiag 
an invariable characteir in pJant^^sLhibits, on tlie contrary, 
a p^petu^l character of variety^ It is by this principally 
that Nature varies the spiecies u\ ijbfi same gcnjos of plant, 
in oisder torcji^er it^uaceptibile of feciwdation in diffiere^t 
sites. For this reason it is ^hat the flowers qf the Indian 
chesuiit, nja^-Uvfi of A^t 9^*6 not the same as those of the 
European ,ct^^u)^,.aw^ that the flowers of the fullerV 
thistle, w,lMcl^. tiyiv-f s ,o«t ^e banks of rivers, are difiereot 
from such as gCQw on .elevated and dry situations. 

A very €;^traordinary observation shall serv^ to conflrm, 
beyond dispute, all that we have just advanced ; it is thJa, 
that a plapt sometimes totally changes the. form oi its 
flowers in the generation which reproduces it. Thisf^tier 
nomenoii greatly astonished the celebrated LinnaMis, ibft 
first time .it w^ sub\iutt;ed to his ini^pection. One of his 
pupils on^ ;day brought him a plant exactly similar to the 
linariuo^, wU^ the exception of die flower ; the color, 
the taat^f ,the leaves, the stem, the root, the calix, the 
perlc^rpiun^.and l^sjjy, what is very remarkable, the smeU, 
wer^ piqrCectly simi^r^ excepting that <ihe flowers were in 
the shape of a. gullet Linnseus at fli-st ixi^agined that his 
pupil designed.to put his knowledge to the test, by adapting 
a strange flower to the stem ,of this plant ; but he jfouad 
that it was a^eal linarJum,, whose flower Nature had totally 
changed.. It, had .been discovered among others in an island 
seven. uiM^^ f^^^ Upsalf near the sea-shore, on a sandy 
and gravelly soil. He ascertained that it perpetuated itself 
in this new state by seed. He afterwards found others m 
diflerent places ; and, what is most extraordinary, there 
were among them some that, bore funnel-formed and gullet* 
formed flowers on the same stem. To this new vegetable 
he gave the name of pelanis, from the Greek word vt?it*f 
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which signifies prodigy. He obseired, in the sequel, the 
same variations in other species of plants, amon» the rest, 
in the eriocephalous thistle, the seeds of which every year 
produce, in the garden of Upsal, the woolly thistle of the 
Pyrenees* This famous botanist considers these trans- 
formations as the efifects of a mongrel generation, altered 
by the fecundating dust of some other neighbouring flowed. 
It may be so ; but to this opinion may be opposed the 
flowers of the pelorus and of the Hnarium, which he found 
growing on the same plant. If it was the fecundation 
which transformed this plant, it ought to have produced 
the same kind of flowers in the whole individual. Be- 
sides, he himself observed that there was no alteration in 
the other parts of the pelorus, or in its virtues ; and this 
must have been the case, as well as in its flower, had it 
been produced by the mixture of some strange breed. 
Lastly, the pelorus propagates itself by seed, which does 
not take place with any one mongrel species of animals. 
This sterility in mongrel branches is an effect of the wise 
consistency of Nature, who cuts off divergent generations, 
in order to prevent the primordial species from being 
confounded, and at length disappearing. For the rest, I 
shni) not pretend to examine either the causes or the means 
which sha conceals from me, because they are above my 
comprehension. I confine my investigations to the ends 
which she displays, and I am convinced, from the variety 
of flowers in the same species, and sometimes in the same 
individual, that they serve sometimes as reverberators, to 
collect, according to their position, the rays of the sun on 
the parts of fecundation, at others as parasols to screen 
^hem from their heat. Nature acts towards th^kn nearly in 
the same manner as towards the animals exposed to the 
same variations of latitude. In Africa she strips the sheep 
of her wool, and gives her a sleek coat like that of the 
horse ; in the north, on the contrary, she clothes the horse 
ii» *!i6 woolly fleece of the sheep. I have witnessed this 
twofbld metamorphosis at the Cape of Good Hope and in 
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Russia. I have seen at Petenbarg* Normao and Neapolitan 
I horaea, whose naturally short hair was so long and so 
I frizzled in the middle of winter, that you would have be- 
k lieved them to be covered with wool like sheep. It is not 
then without reason that the old proverb says» ** God tem- 
pers the wind to the shorn lamb :** and when I behold his 
j paternal hand varying the robe of animals according to the 

! cold, can easily believe that it varies. In like manner, the 

mirrors of flowers conformably to the sun. Accordingly, 
flowers may be divided, with relation to the sun, into two 
classes, into reverberating flowers and flowers with 
parasols. 

If there be any invariable character in plants, it must 
be sought in the fruit It is to this that Nature has adapt- 
ed all the parts of vesetation as to the principal object. 
This expression of wisdom itself: ** By their fruits ye shall 
know them,** is, at least, as applicable to plants as men. 
We shall therefore examine the general characten of 
plants, with relation to the places where their seeds are 
accustomed to grow. As the animal kingdom is divided 
into three great classes, quadrupeds, birds, and aquatic 
animals, relatively to the three elements of the globes we 
shall, in like manner, divide the vegetable kingdom into 
aerial or mountain plants, into aquatic, or those of the 
shores, and into terrestrial, or those of the plains. 

But as this last division partakes of the two othen, we 
shall not dwell upon it ; for though 1 am persuaded that 
every species, nay, even every variety, may be referred to 
some particular site of the earth, and there grow in its 
utmost beauty, it is sufficient to say of it here as much as 
is necessary for the prosperity of a small garden. When 
we shall have discovered invariable characters in the two 
extremities of the vegetable kingdom, it will be easy to 
assign to the intermediate classes those that are adapted 
to them. We shall begin with the mountain plants. 
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SEQUEL OF STUDY XL 



&LEMBNTA&Y HAIUIONIBS OF PLAVTS WITH IHE WATBR 
AKD THE Air. by MEA^S Of TI/EIK LEaVES 
iIND OF tHBlll BRUITS. 

WHKf the Author of Nature resolved to crown with 
vegetables even the highest pinnacles of the earth, he first 
a^pted the chains of the uiountains to thm basias of the 
seas^ which were to -supply them with vapors; to the 
coursea of the wioda, which were to waft them tliither; 
and to the dtfferant arij^ts tf tlie suny-from which they 
were to rteeive warmth. As soon as these harmonies 
Were«stebHBhed between the elesMnts, the clouds ascended 
from the ocean, and dispersed over the most remote parts 
of the continents. They there diffused themselves in a 
thousand different forms, in fogs, in dews, in rains, is 
snows^ in frodts. They distilled from the upper regions 
of the atmosphere in manners equally various; some in a 
calm air, like our apriug sliowen, fell in perpendicular 
drops, as if they had been poured through a sieve; other% 
driven by violent Wind^ were hurled horizontally against 
the aides of the hilld; others descended in torrents, like 
thosfe which, nitie months in the year, inundate the Island 
of Gorgona^ situated in the heart of the torrid zone, in the 
burning gulf of Panama. Some piled themselves in mouu- 
taina of snow, on the inaccessible summits of the Andes, 
to cool by their waters the continent of South America, 
and by their frigid atmosphere the vast Pacific Oce^n. 
Lastly, mighty rivers flowed through regions in which it 
never rains ; and the Nile watered the plains of Egypt 

God then said : ** Let the earth bring forth grass, the 
herb yielding seed, and the fruit-tree yielding fruit after 
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if kmd, whose seed is in itself upon the earth.** At the 
words of the Almighty* the vegetables appeared with 
organs fitted to collect the blessings of hearen. The ehn 
arose on the mountains that skirt the Tanais» covered with 
leaves in the form of a tongue ; the tufted box issued from 
the brow of the Alps; and the thorny caper-tree, from 
the rocks of Africa* with leaves scooped out into spoons. 
The pines of the sandy mountains of Norway attracted the 
vapors floating in the air with their taper foliage* arranged 
like a hair-pencil: the verbascum extended its broad leaves 
over the parched sands; and the fern presented* on the 
hills* its fan-shaped foliage to the rainy and horizontal 
winds. A multitude of other plants* from the bosom of 
the rock* from beds of flint* nay, even from marble in- 
crustations* received the waters of heaven in cornets* in 
cups* in cruets. From the cedar of Lebanon to tlie violet 
that skirts the grove* there was not one but what presented 
its ample bowl* or its diminutive cup* conformablv to its 
necessities or its situation. 

This adaptation of the leaves of the plants of elevated 
situations to receive the rain* is varied without end; but 
their character is* in general* perceptible not only in their 
concave forms* but likewise in a small hollow channel on 
the stalk by which they adhere to the branches. It is 
somewhat similar to that which Nature has traced on the 
upper lip of man^ to receive the humours which descend 
from the brain. It may be observed* in particular* on the 
leaves of thistles* which delight in dry and sandy situa* 
tions. They have, besides* collateral awnings to prevent 
the loss of any portion of the water that falls from heaven. 
Plants which grow in very hot and very dry situations* 
sometimes have the entire stem and leaf transformed into a 
channel. Such is the aloe of the island of Socotora* at the 
entrance of the Red Sea* or the prickly taper of the torrid 
zone. The aqueduct of the former is horizontal* and that 
of the latter perpendicular. 

What has prevented bolaqists from remarking the re- 
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lation thAt exkt between tbe hmve* of |ilaiiU and the 
waters by wbkh they are rcfreihedi i% that they lee them 
evtf y where nearly of tbe mhhM fornix in the valHea as on 
tbe emtneoeea; but thoagh tbe moiMtaia plants exhibit 
folial^e of ef ery species of confifuralioBf it nay be easily 
pereeivedt ^f^^^™ their aggtfegfition in the form of hair- 
peBcUt or of faos^ from the contraction of the leavesy or 
other equif ale&t matlt^ but prwcipatly from the aqwdoct 
Which I have just ■en tionc d^ thai they ere intended to 
reoem the rain weter; This a4|iiedHet is traced on tbe 
staUc of the emaliest lelhres of Biounlatft pbnia; it is by 
meane of it that Nature has resAsrtd even the forms ol 
aquatic plants smceptible of vegetation in the moat partbed 
sitnations^ The recd^ for ^mmplli which i» CMily a roaad^ 
full pipe that growa by the water-side^ appears incapable 
of oMeating a»y bnmidtty in the* air^ though it is well 
adapted to elevated aituaiione by its capillaeeoiiB fornit 
which, like that of gmmineoiia plants* presents nothing 
which the wind can lay hold of. In IImsI; if you examifle 
the different species of the rush thsil tlothe the monnCiiDs 
in Tartous parte «f the world, sneh an thai oalled iefao» ^ 
the lofty mountains of ?«!•»»- which is tfae< only vegetable 
that grows on some parta of them# and these that thrive^ 
in our elimate%. in parched Mwds or on' eminenees) yM 
wonld^ at first sights believe them to be* similar to the vwk 
of the maish^i but a little attention wiU enable yon to 
observe, not wi&out astonishment^ that they are hoNowed 
into a gutter throughout their wholo length* Lihe otber 
rushes, they are convex on one side^ but -they differ from 
then esaeotlaliy in beieg* eeneare on the> ether. By this 
character I discovered the spart^- whic]> is a rush of the 
mountains of Spain, and is now employed at Paria to maise 
cordage 1^ dm^^weHs, 

The leaves' of many [dant^ even in the plains, assume, 
on their fivtt appealriinee^ • this l<srmv of a gutter or spooay as 
those of the voilet and of mostgranuneouapkntst la the 
fprini^yott ttay percave the young tnftaof the latter rtttbing 
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tbemi^lv^ up t<ftvifds heaven like c1awt» to catch the 
drop^ especially ^heti it beginA to rain; but mUBt of the 
plants of the pladns lose the gutter aa they expehd. If 
wds gfveft theni wihf for the seasoo necemiry to their 
gfovrth. It \^ permanent only in the planti of the moon* 
tains. It is scooped out, as I have observed, on the ctalks 
of leaves, and lii trees conducts the rain water from Ihe 
leaf to the branch; the branch, by the obliquity of its 
position, conveys it to the trunlc, whence it descends to the 
itn>t by a series of consequent dispositions. If you pour 
water gently over those leaves of a mountain-shrub which 
are the. most remote from its stem« yon will observe it run 
off by the track Which I have indicated^ and not a single 
drop wilt fall to the ground. I had the curiosity to mea« 
sure in Some monntaiti plants the inclination formed by 
their branches with their stems, and I fcond in a dozen 
different species, aS in the fern, the thUia, and others, an 
angle of about thirty degrees. It is exceedifngly rsmark- 
able that this deg'Vee of incidence is the same as that 
formed, in a horizontal plane, by ti»e course of mafty annll 
rivers and riviifehs, with the streams into which thejr dis« 
charge themselves, aa' niay be ascertained upon the nnipa. 
This degree of incidence seems to be the nlost favoraUe to 
the efflux of various fluids which direct themselves towards 
a singTe Hue. The same Wisdom hin regulated the level 
of branches in trees, and the course of rivulets in plains. 

This inclinatioft is subject to some' varieties in several 
mountain-trees. The cedar of Lebanon, for ekaroirie, 
shoots the Idwer part of its bV>linches tewards heaven, and 
bends the extremity downward towat^l the edrth. Thdy 
have the attitude of command- whitfh is sliiaibte to the king 
of vegetables, that of an uplifted ami, the hand of which is 
inclined. By means of the first disposition, the rtdn water 
is conveyed towatds the trunk ; and by the second, the 
ancAvs, in the regions of which it delights, glide from its 
fdl^ge. Its cones have likewise two different positions ; 
ftft it first bends them towards the^ ground, io shelter 
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them at the season of flowering ; but when they are fe- 
cundated it raises them up towards heaven. The tiulh of 
these obserTations may be confirmed by a young and 
beaatiful cedar, in the Garden of Plants, at Paris, which, 
though an exotic, has preserved in our climate the atti- 
tude of a king, and the costume of Lebanon. 

The bark of most mountain-trees is, in like manner, 
adapted to convey the rain-water from the branches to the 
roots. That of the piue is in large perpendicular ridges ; 
that of the elm is split and cleft longitudinally; that of 
the cypress is spungy like tow. 

The plants of mountains and of dry situations have 
ftirther a character which is peculiar to them in general : 
it is that of attracting the water which floats in the air in 
imperceptible vapors. The parietaria, or pellitory, which 
has derived its name a pariete, because it grows on the 
sides of walls, has its leaves almost always humid. This 
attraction is common to most of the mountain trees. All 
travellers agree in asserting that in the mountains of Ferro, 
one of the Canary Islands, there is a tree, which, every 
day, furnishes that island with a prodigious quantity of 
water. The natives call it garoct and the Spaniards santo, 
on account of its utility. They tell us that it is always 
surrounded with a cloud, which distils abundantly down 
its leaves, and replenishes with water capacious reservoirs 
which are constructed at the foot of the tree, and aflbrd 
a copious supply to the island. This eflect is probably 
somewhat exaggerated, though reported by persons of 
different nations; but I give credit to the general fact 
The real state of the case I take to be this, that the 
mountain attracts from afar the vapors of the atmosphere, 
and the tree, being situated in the focus of that attraction, 
collects them around it. 

Having frequently spoken, in the course of this work, 
of the attraction of the summits of diflerent mountains, 
the reader will not be displeased, if [ here present him 
with an idea of this portion of tlie hydraulic architecture 
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oir Nftf are. Among a gretit fMmtber of cariotu examfjllea 
#hi^h I coufd tuidace, avid which i hxve coNtictod «niatig 
my nmlerials oil the tufei^ect of geography, I ihall quote 
One, extracted not from a iysftemattic pb11oiK>phery but fNm 
a aiuiple and uprightly traveller of the lait eetitary, who 
relates things as he saw fhetn» and wHhoat dedticing fron 
them any consequences whatever^ It is a deidriptioft of 
the peaks Of the Isle of Bottrboti, situated In the Indian 
Obiean, in the 2 ist degree of sooth latitude. It wai dtawn 
^ trOih the papers of M. de VilteM, who WW then govei-' 
adt t^ \Ht island iinder the East India Company, it k 
pdtited in ft^ nim-sttfte tK the voyage, jfyerformed for the 
llt%€ tlmie by f i«nch Ships t» Af abia F^Xi about the year 
1*709, and was pu^Ush^ by M. de la iidqae; 

^ Among thoi^ plalnSy wlildk are on Che ttiimntaiiMi of 
Bourbon," sayfir M< do Vvilert, <^tlie <hgal Veffii^karible» 
though no «cicotiut has yet been given of fn, is tiiat wfaidi 
haa been deifOtttinated the piMn of IHie €aftV«s, because a 
nntikhfit of that people, slaves to the inhabitsiftta of the 
island, eoneea)ed th^selves there, afticr tfaeyiiid run away 
fHbA their iiiast^rtt. From the sea-shore yoa eootinte to 
H^ by a gentle aacemt for iev«u lei^et, in orddr to itadi 
thiis plain by the singto road Which lewk to it adong the 
rive)' of St. Stephen. It Is poawble to ridie it on lidrae* 
back. Th^ 'r(Mid is good and imooih till within a Itagva 
and a half of the plain, planted with lofty and bemtifol 
tl^^ thb leaves of whkb, as they fall, afford sustenahoe t6 
the tOltdts^^, Whteh ale found there in great nuairticrft 
The elevation of this plain may b^ estimated at twb 
leagti^ above the hoiizon : aocordiitgly it appears frooa 
below to b« totally kat In the clouds* It is four or five 
leagues in circumference ; the cold is Insupportable, and a 
eontlnual fog, which wets as much as rain, preieata you 
fi^onk seeing the distance of t^ paces: at night^fall you 
may see more distinctly than by di^; but then the froat 
la extremely intense, and In the mortriilg, before sun^riae, 
you perceive th6 plain frozen all o^tt 



238 STUDIES OF NATURE. 

^ But what appears to tiie apectator as very extraordi- 
nary, there are eertain elevations of earth, cut out almost 
iike circular columos of prodigious height ; for they can- 
not be much lower thau the turrets of Notre Dame, at 
Paris. They are set up like pins in a skittle ground, and 
ijesemble them so much, that you are easily led to count 
them. They are called pitotu (pins). If you wish to stop 
and rest near any of these eminences, those who do not 
chuse to repose, and are inclined to walk about, must take 
care not to proceed to the distance of only two hundred 
paces, otlierwise they will run a great risk of not being 
able to find the place from which they set out ; these pips 
being so numerous, so much alike, and disposed so nearly 
in the same manner, that the Creoles, people born in the 
country* are themselves liable to be deceived. With a 
view, therefore, to prevent a circumstance so unpleasant, 
when a company of travellers stop at the foot of one of 
these pins, . and any of the party are disposed to make a 
farther excursion, they leave some person behind to make 
a fire and smoke^ which serves to direct and bring back 
the stragglers ; and if, as it often happens, the fog is so 
thick as to hinder the fire and* the smoke from being 
seen, they provide themselves with certain large shells, 
leaving one with him who remains at the foot of the emi* 
neuce from which they set out Those who proceed 
forward take another, and when they wish to return, 
they blow with violence in the shell, as in a trumpet, 
which emits a very shrill sound, that is heard to a great 
distance; so that by answering each other, they are 
kept from straying, and easily return to the point of 
departure. Without this precaution, they would be in- 
evitably bewildered. 

" In this plain there are a great number of aspen-trees, 
which are always green ; the other trees have a moss more 
than a fathom in length, which covers their trunks and 
their large branches. They are dead, without foliage* 
and so impregnated with water, that it is almost impos- 
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sible to make a fire with them. If with great difficulty 
you at length kindle some of the boughs, the fire is black, 
without flame, yielding a reddish smoke, which spoils meat 
instead of dressing it. You can scarcely find in the whole 
plain a single spot where you can make a fire, unless you 
chuse some elevation near the peaks; for the soil of tlie 
plain is so humid, that the water every where gushes out; 
and you are continually in mud, and wet up to the calf of 
the leg. Great numbers of blue birds are to be seeo 
there, nestling in the herbage, and in the aquatic fem% 
This plain was unknown before the flight of the Caffret. 
Ill order to get down from it, you must take the road by 
which you ascended, unless yon would venture upon 
another, which is too rugged and too dangerous. 

** From the plain of the Caffres may be seen the moan* 
tain of the Three Salases, so called from the three peaks 
of that rock, which is the highest in the Isle of Bourbon. 
All its rivers issue from it, and it is so steep on every side, 
that there i%no possibility of ascending it 

** There is in this island another plain, called the Plain 
of Silaos, which is still higher than that of \he Caffres, 
and equally sterile ; and it is not without great difficulty 
that you can climb up to it.** 

In this simple description of our traveller, we must 
excuse some errors in physics, such as his assigning to the 
plain of the Caffres an elevation of two leagues above the 
horizon. The barometer and thermometer had not taught 
him that there is no such elevation on the surface of the 
globe, and that at a league only of perpendicular altitude 
the ice never melts. But from the thick fog which sur- 
rounds these peaks, from their continual haze, which wets 
as much as rain, and which falls during the night, it is 
evident that they attract the vapors which the sun raises 
by day from the sea, and which disappear by night. 
Hence is formed the sheet of water which inundates the 
plain of the Carres, and from which issue most of the 
livers and streams that water the island. A vei^etable 
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attracUoQ is likewwe perceptible in those ever-green aspens 
and trees constantly huiuijclt with which it is ii^possible to 
kindle a fire. The island of Bourbon is nearly circular, 
and rises out of the sea like the half of an orange. On 
the most elevated part of this Jiemisphere are situated tlie 
Plain of Silaos and that of the CaCTres, where Nature has 
placed that labyjriuth of pe2^k3, incessantly shrouded in 
fogs, planted like nlnc^ pins^ aj^d lofty as towers. 

If time and apace permtttedt I could demonstrate that 
there are a multitjude of similar peaks qo the chaios of Ipfty 
mountains, of the Cordilleras, of Taurus, and others^ ajQd 
in the centre of most islands, without the possibijiity of sup* 
posing, conformably .to the received opinion, that they are 
the remains of a primitive eai;tht which was raised to that 
height; for^ as we have before asked, what could have 
become of the wreck of that eajrth, the pretended evi- 
dences of which rise on every side upoo the surface of the 
globe? I could make it evident that they are placed 
there in aggregations and in sijUiatiotis adapted to the 
necessities of the earth, of whioh they are in some mea- 
sure the refliKrvoirv some, in the ibrm of a labyrinth, like 
those of the Island of Bourbon, when they are on the sum- 
mit of a hemisphere, whence they are destined to dis- 
tribute the .waters of heaxen in every direction ; others in 
the form of .a comb, when they are placed on the length- 
ened crest of a chain of mountains, like the peaks of Tau- 
rus and of the Cordilleras ; others grouped two or three 
.together, according to the configuration of the districts 
they water. They are of various forms, and of difi*erent 
constructions; some are covered with earth, as those of the 
plain of the CafTres; and some of the Antilles islandi^ and 
which are at the same time so steep as to be inaccessible. 
These incrustations of earth prove that they have both 
fossil and hydraulic attractions. 

There are others which are long needles of solid and 
naked rock : others are conical^ or in the form of a table, 
like the Table Mountain at the Cape of Good Hope, on 
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which you may frequently see the clouds accumulate, and 
spread out in the form of a table^lotli. Othen are not 
apparent, but are entirely enveloped in the sides of moun- 
tains, or in the bosoms of plains. All are distingubhable 
by the fogs which they attract about them, and by the 
streams which flow in their vicinity. We may even rest 
assured that there exists not a single stream in the neigh- 
bourhood of which there is not some quarry of hydro- 
attractive, and most commonly metallic stone. I ascribe 
the attraction of these peaks to the vitreous and metallic 
substances of which they are composed. I am persuaded 
that it would be possible to imitate this architecture of 
Nature, and, by means of the attraction of these stones, 
to form fountains in the most parched situations. In 
general vitreous bodies and stones susceptible of polish are 
highly proper for this purpose ; for, when water is diffused 
in' great quantity through the air, as at the time of a thaw, 
it is first attracted and adheres to the glasses and polished 
stones in our houses. 

I have frequently observed on the summits of the moun* 
tains of the Isle of France, effects similar to those of the 
peaks of the plain of the Caffretf in the Island of Bourboo. 
The clouds are incessantly collected around their peaks, 
which are steep, and pointed like pyramids. Some of 
these peaks are surmounted with a rock of a cubical form, 
which crowns them like a capital. Such is that which is 
there called Piterbooth, after a Dutch admiral of that 
name : it is one of the highest in the island. 

These peaks are formed of a solid rock, vitriBahle and 
mixed with copper ; they are real electrical needles, both 
from their form and their substance. The clouds deviate 
perceptibly from their course to collect round them, and 
sometimes accumulate in such great quantity, as to shroud 
them from the view. Thence they descend to the bottom 
of the vallies, along the skirts of the forests, which like 
wise attract them, and there they dissolve into rain, fre* 
quently forming rainbows on the verdure of the tree* 

VOL. II. Y 
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This vegetable attractioa of the foretta of this island 'so 
perfectly accords with the metallic attraction of the pealts 
of the mountains^ that a field situated in an open plaqe, in 
their vicinity, often suffers from the drought, while it is 
raining the whole year round in the woods at the distance 
of less than a mu&ket-sbot. By. destroying part of the tnoes 
that crowned the eminences of that island^ most of > the 
streams which watered it were diik^ up: of tliese nothing 
now remains but the empty channels. To the sa|B9 idt 
judicious %ianagement, I ascribe the perceptible diminution 
of the rivers and streams in a great portion of Eur^pe^ 
as may be seen by their aneient beds, which are much. top 
wide and deep for the volume of wiijber they now contain. 
Nay, I api, persuaded that, to this cause must b§ ascribe 
the. drought in the elevated, provinces of Asia* among 
others^ in those of. Persia, the mountxiins of which weie^ 
without doubt, imprudently stripped uf trees by the first 
inhabitants. [ am of opinion that if mountain trees were 
planted in France on the eminences and a| the sources of 
our rivers, their ancient volume of water might be restored, 
and many streams which have ceased to fiow, would again 
appear in our fields. It is npt among the reeds,, nor in the 
depths of vallies that the Naiads 'eonceal their everlasting 
urns, according to the representations of painters; but on 
the sunmiits of rocks, crowned vvith groves» and near to the 
heavens. 

There is not a single vegetable, the leaf of which is. dis- 
posed to receive the rain-water in the mountains^ whose 
seed is not formed in the manner most proper to raise i^lf 
thither. The seeds of all the. mountain plants are volatile* 
On inspecting their leaves, you may deduce with accur^b^y 
the character of their seed, and by inspecting their seed, 
you may ascertain that of their leaves, and, infer the ele* 
pieutary character of the plant. By mountain plants I hm 
mean all those that grow in dry am} sandy situations on 
the ground, on rocks, on the steep banks of roads, on 
walls, in a word, at a distance from any water. 
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The seeds of the thistle, the corn-flower, the dandelion^ 
the saccory, and others, have pinions, plumes, tufts, and 
tariom means of rising, which convey them to prodigious 
distances. Those of grasses, which likewise travel very far^ 
have a chaffy coat, and light appendages. Others, like 
that of the yellow stock-gilly flower, are formed like thiu 
scales, aiid, wafted by the slightest breath of wind ; they 
plant themselves in the smallest crevice of a wall. The 
seeds of the largest mountain-trees are not less volatile. 
That of the maple has two membraneous wings, resembling 
those of a fly. That of the elm is enchased in the midst 
of a thin oval leaf, ^hose of the cedar are terminated 
by fine, broafd plates, which fbrm a cone by their aggre- 
gation. The seeds are in the centre of the cone, anc 
when ripe, the membranes to which they are attached 
separate from each other like cards, and each flies away 
with its kernel. The seeds of mountain plants, which 
appear too heavy to fly, possess other resources. The 
peas of the balsamine have pods whose elastic springs 
throw theni to a great distance. There is in India a tree, 
the name of which I (to not recollect, that, in like manner^ 
projects its fseed with a noise resembling the report of a 
musket Such a^ have neither tufts, pinions, nor springs, 
and seem to be condemned by their weight to /emain at 
the foot of the vegetable which produced them, are, in 
many cai>tes, those that travel farthest They fly with the 
wings of birds. It is thus that a multitude of berries and 
stODe fruits propagate themselves. Their seeds. are in- 
closed in stony incrustations,^ which are incapable of being 
digested. These are swallowed by the birds, who plant 
them on the cornices of towers, in the clefts of the rocks, 
on the trunks of trees, beyond rivers, nay, even beyond 
seas. It is by these means that a bird of the . Moluccas 
feplants the deseirt islands of that archipelago with nut- 
meg-treeSy in spite of all the pains taken by the Dutch to 
destroy those trees in places where they cannot be sub- 
sbrvieht to their commerce. This is not the proper time 

y2 
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for treating of the relations of vegetables to aoimaU. It 
is sufficient to observe, by the way, that most birds resow 
the vegetable which feeds them. We evea find among 
ourselves that there are quadrupeds which convey the 
seeds of grasses to a great distance; such are* among 
others, tliose that do not chew the cud, as the horse, 
whose dung is injurious to the meadows, for this reason, 
that it introduces into them a great number of foreign 
plants, as the heath and the furze, the seeds of which they 
are unable to digest. They resow others which adhere to 
their coats, by the mere motion of their tails. There are 
little quadi upeds, as the dormouse, the hedgehog, and the 
marmot, which convey .to the most elevated parts of the 
mountains acorns, beech-mast, and chesnuts. 

It is well worthy of remark, that the volatile seeds are 
much more numerous than the other species, and in this 
we ought to admire the sagacity of a Providence, which 
foresaw every thing. The elevated situations for which 
they are destined, were liable to be soon stripped of their 
vegetables by the declivity of their soil, and by the raius, 
which have a constant tendency to lower them. By 
means of the volatility of seed, they have become of aU 
the parts of the earth the most prolific in plants. It is 
upon the mountains that the treasure of the botanist is 
placed. 

It cannot be too often repeated, that the remedies of 
Nature are always superior to the obstacles she has op- 
posed, and that her compensations exceed her gifts. In- 
deed, if you except the inconveniences of the declivity, a 
mountain affords to plants the greatest variety of expo- 
sures. In a plain they have the same sun, the same hu- 
midity, the same soil, the same wind; but if you ascend 
a mountain situated in our latitudes only twenty-five 
fathoms of perpendicular height, you experience a change 
of climate as great as if you had proceeded twenty-fi?e 
loaves towards the north; so that a mountain twelve 
hundred perpendicular fathoms in height, presents a scala 
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of vegetation a« exteiisiVe ks thiit of twelve hundred 
Iiori^ntal leagiii^'^ ithkh k-neaHy our dittdnce from the 
pole; both the one aiid the other must temiinate in ever- 
lasting ice. Every step we take upon a mocintain, whe* 
ther ascending or descending, changes our latitude, and 
in making a circuit round it, every step changes our Ion- 
giiude. We shall find points where the suu rises at etgfat 
in the morning ; others at ten, dthers at no6n. We shall 
there meet with ah infinite variety of exposures, of cold 
to the north, of hot to the south, of rainy to the west, of 
dry to the east ; exclusive of the different reflections of 
heat in sands, in rocks, in the snrfaces o/vallie^ and lakes, 
which modify them in a thousand different ways. 

We shall farther observe^ with astonishmetif, that the 
season of maturity of most vbhttile seeds, is about the 
beginning of autumn: and that, by an effect 6f that nni- 
versal wisdom which causes all the parts of Nature to act 
in concert, it is then that wC nave violent winds, about 
the end of September or the beginning of October, called 
equinoctial galeis. These winds blow in all parts of the 
continents, from the bosom of the seas ^o the mountains 
disposed in conformity to them. They not only convey 
thither the volatile seeds which have attained maturity, 
but blend with them thick clouds cf dust, which Ihcy 
carry off from lands dried by the heats of summer, and 
particularly from the sea^shores^ wher^ the perpetual 
motion of the waves that break iipon them, roHing the 
pebbles incessantfy to and fro, reduces the hardest sub- 
stances to an impalpable p6wder. 

'Jbhese emanations of dust are so abundant in diff*erent 
places^ that I could produce many instances of vessels being 
covered with it, while crossing guTphs, though at (he dis- 
tance of more than six leagues from land. In the ino^ 
elevated parts of Asia they are so troublesome, that k\\ 
travellers who have been at Pekih, assure- us it is impos- 
sible to walk in. the streets of that city, at one season of 
the year, without veiling the face. There are showers of 
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dust which repair the summits of mouutaiiis^ as there are 
showen of rain which replenish their sources* Both the 
one and the other proceed from the sea, and return to it 
by the currents of the rivers, wliich are perpetually con- 
veying thither their tribute of water and sand. The 
maritime winds unite their efforts towards the autumnal 
equinox, transport from the circumference of the conti- 
nents to the mountains, which are the most distant from 
it, the seeds and the manures that have been washed from 
them, and sow meadows, groves, and forests on the sides 
of precipices^ and on the most elevated peaks. Thus the 
leaves, the stems, the seeds, the birds, the seasons, the seas, 
and the winds concur in a wonderfui manner to keep up 
the vegetation of the mountains. 

I have been mentioning the relations of plants to moun- 
tains; I am sorry it is not in my power to introduce here the 
relations which mountains themselves have to plants, accord- 
ing to my intention. All I can say on the subject is this: 
so far are mountains from being the productions either of 
the centrifugal power, or of fire, or of earthquakes, or of the 
current of the waters, that 1 know of at least ten different 
speciesf etch of which has a configuration the most proper 
for maintainmg in every latitude the harmony of the 
elements relative to vegetation. Each of them has more- 
over vegetables and quadrupeds peculiar to itself, ^nd not 
to be found elsewhere, which is an evident demonstration 
that they are not the work of chance. Finally, among 
this immense number of mountains which cover the greatest 
part of the five zones, and especially the torrid and the 
iHgid zone, there is but one single species, and that the 
least considerable of all, which presents to the currents of 
waters projecting and retreating angles in correspondence. 
ThJB, however, is no more their work than the basin of 
the seas is itself the work of the ocean But this interest- 
ing subject, of too great extent for this volume, belongs, 
besides, to the province of geography. 

Let us now proceed to the harmonies of aquatic plantsi 
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Aquatic pltbts have dispositions totally different in their 
eaves, in the attitude of their branches, and, above all, in 
tlie configuration of their seeds. Nature, as I have already 
observed, in order to vary her harmonies, frequently em- 
ploys none but positive or negative harmonies. She has 
given an aqueduct to the stalk of the leaves of mountain 
plants; she withholds it from such as grow by the side of 
waters, and converts them into aquatic plants. These 
instead of haviug their leaves hollowed out into gutters, 
produce leaves smodth and sleek, at the corn-flag, which 
produces them in the form of the blade of a dagger ; or 
swelling in the middle like a sword-blade, as those of the 
reed called typha, the common species, the stem of which 
the Jews put into the hands of Jesus Christ. Those of 
the nymphaea are flat, and turned into the form of a heart. 
Some orthese species affect other forms; but their long 
stalks are uniformly diestitute of a channel. Those of 
rushes are round like a pipe. There is a great variety of 
rushes on the banks of morasses, rivulets, and streams. 
They are found of all sizes, from such as are as fine as a 
hair, to those which grow in the river of Genoa, and are 
as large as sugar canes. Whatever difference there may 
be in the articulation of their stalks and of their blades, 
they have all iu their plan a rounded or elliptical form. 
You will find that only those species which grow in dry 
situations are fluted and hollowed out on their surface. 
When Nature designs to render aquatic plants susceptible 
of vegetation on mountains, she bestows aqueducts on their 
leaves: Jbut when, on the contrary, she intends to place 
mountain plants on the brink of waters, she withholds it 
The aloe of the rock has its leaves hollowed out into a 
scoop; those of the water aloe are full. I am acquainted 
with a dozen species of mountain fern, all of which have 
a small channel along their branches, and the only marsh 
species which 1 know is destitute of it. The attitude of 
its branches is likewise very different from that of the 
others: the former erect them towards heaven, the latter 
bears them almost horizontally. 
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If the 1ea?et oT.hliOQtitaln piftnti are cons nicted hi tbe 
manner bett adapted for txilleoting at their roots the waten 
of >heavcn, whiofa they have not at^thefr dUposd], thoie <yf 
ai|itatio plaoti are diipoied in aucb a ntamier an to throw 
it off, becaiue they ave destined to g«rott in the ttosom of 
waters, or intheir vicinity. - The leaves of trees that loVe to 
^w on the brink of rivers, as tlioSe of the birch, the ilspien, 
add the poplar, are attached to lorig and pendent stallttf. 
There are others which have their leaves arniiiged like 
tiles, as the Indian cheittut and vMhiut-tree. Ttiose of Die 
plants which grow in tlie shade rannd the tranks of trees, 
and which attract by their roots the humidity that the 
tMe collects by its foliage, as the French-beati end con* 
volvulus, have a similar port. Bat such as grow entirely 
id the shade Of trees, and have scarcely any roots, as the 
raoshroom, aie furnished with leave^^ which, ilistesid of 
pointing upward to heaven, turn downward to the gronnd^t 
Moat of Ibem ^re formed on the upper side ' into a .tfclcl& 
pftraaoi; to prevent the sun froi» d#ying the sp^t on whiclf 
they grow; and they are divided underneath into «thin 
plates, to receive the vapors enhaled from ift, nearly in tihd 
same manner as those of the horizonta) wheel of a steam- 
engine receive the emanations of the boiling water thai 
nittke it turn round. They have various other meana of 
refitesfhlng tliemselves by these ^xhalaftote. There are 
mimerouS' species which are lined with tubes, and others 
are stilffed with . sponges. Some have a stalk liollow 
witl^in, aivd which^ being -surmounted with it capital^ 
cotleet Ih that part the emanations of the soil^ ats in an 
alembic. Thus not the smallest portion of vapor is lost 
tlifough^t tiie whole universe. 

What I have just said concemTag the inverted fonna 
of mushrooms^ their leafy plates, the tubes and sponges 
with which they are lined for receiving the .vapors that 
are exhaled from the earth, confirms what [ have ad- 
vanced relative to the use of the leaves of mountain plants 
scooned out into gutters, or constructed in the form of a 
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penci], or of a fao, to catch the waters of heaven. But 
aquatic plaots, having no need of these recipients, because 
they grow in the midst of water, are furnished, if I may 
be allowed the expression, with repulsive foliage. I shall 
here introduce an object of comparison well calculated to 
convince the reader of the truth of these principles : for 
example, the box of the mountains and the caper of the 
rocks have leaves hollowed into the form of a spoon , but 
the vaccinia palustris^ which has likewise concave leaves, 
bears them inverted, with the cavity turned towards the 
earth. By this negative character I knew that a rare 
plant in the Garden of Plants, which I had never seen 
before, was a native of the marshes. It is the loetum 
palustrct which grows in the marshes of Labrador. Its 
leaves, in the form'^of small tea-spoons, are all inverted^ 
their convex side being turned upward. The water-lentil 
of our marshes, as well as the typha of our rivers, has the 
middle of its leaf swelled out. 

Botanists, on observing leaves nearly similar, in the 
plains, on the brink of waters, and on the tops of moun- 
tains, never suspected that they might be applied to such 
different purposes. Many of them undoubtedly possess ex« 
tensive knowledge; but it is rendered entirely useless to 
them, because their method obliges them to proceed in one 
single track, and their system indicates only one kind of 
observation. This is the reason why their most numerous 
collections frequently present nothing but a mere list of 
names. The study of Nature is replete with spirit and 
intelligence. Her vegetable order is an immense volume, 
of which the plants form the ideas, and the leaves of those 
same plants the letters. There is not even any great 
n umber 'of primitive forms in the characters of this alpha- 
bet, but with their various assemblages she composes, as 
we do with ours, an infinite multitude of differentjdeas. 
She frequently has occasion, like us, to change only an 
accent, in order to produce a total alteration in the sense 
of an expression. She places rushes^ reeds, arums, with 
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cokMi foliage and a foil stalk oo the banks of rivers ; by 
addhig an aqueduct to the leaf, she converts them into 
ruabes, reedv and aruma of the mountains* • 

yte must, however, be careful not- to generalise these 
mcfins, otherwise they would not fail to lead us into a mis- 
conception of her procedure. SoAie botanists^ for exam- 
ple^ having suspected that the leaves of some plants might 
be adapted to collect the raio-water, iaoagtned that those 
of the dipsacus, or . fuller's thistle^ wett formed for (he 
same purpose. It was very easy to fall into this misttake^ 
for they are opposite to eadi other, and joined at their 
bases, so that, after a shower, they pfesent reservoirs, 
each containing full half a glass of water, and which sfe 
disposed in rtages up its stem. But they ooglit to consider, 
in thb first place, that the dipsacus grows spontaneously 
on the banks of rivers^ and that Nsiture never bestovrs 
reservoirs of water on aquatic plants. This would be^ m 
the proverb says, carrying water to the sea. In the 
second place^ they might have obaerved that the stages 
formed by the opposite leaves of the dipsacus. So far from 
being reservoirs, are, on the 4:ontrary, dischargers which 
coovjc^ the rain*water fremiti toots to the distance of nnie 
or teu inches on every side^ by the extremities of its 
leaveai They resead>le^ in soarie respects^ the gutters 
which pnject from the iioofs of our houses, or those fonaed 
by the corners of oar hats, which awe to carry away the 
rain-water, and not to convey it. to sh.: Besides, the 
water which remains in the wings of the leaves of the 
dipsacus, can never descend to the root of .the plant, 
since it is detained there aa in the bottom of a vesseK 
It would not even be proper, for watek-ing it» for Biny 
asserts that it is aalt The heartwbrt, which grows in 
tlie trembling aid moasy manhes of Canada, bears at its 
base two leaves, formed like the hiilves of a trunvpet sawed 
lengthwise^ They are: both concave {> but at tlve fariben^ 
extremity from the pianl^ . they haire a kihd of beak Jike a 
spout The water, whieh remailis m the vases of these 
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aquatii!' plant*, is perhaps intended to refresh the small 
,bMa^ \vhich are sometiines not a little embarrassed for 
drill Id during' the inundations of waters. R is necessary 
to make a distinction between the elementary characters 
of plants and their relative characters. Nature obliges 
^the man who studies her works not to confine himself to 
external appearances, and in order to form his understand- 
ing, to rise from the means she' employs to the ends she 
proposes. If «ome aquatic plants appear to present in 
their foKage certain characters of mountain plants, there 
are others in the mountains which seem to exhibit cha- 
racters resembling those of the waters ; such is, for exam- 
ple, the broom. It bears leaves so small, and so few in 
number, that they appear insufficient to liollect the water 
necessary for its growth, especially as it thrives in the 
most droughty soils. Nature has indenuiYfied it in another 
manner. If its leaves are small^ its roots are of extraor- 
dinary length. They shoot out to a great distance m 
search of ««fresbment I have ieen some of- them ex- 
tracted from the ground whi<;h were more than twenty 
feet long: and it was found necessary after all to break 
them without >coming to the end. Notwithstiindiiig this, 
its ^scanty leaved have the mountain character; for they 
are concave, point towards heaven, and' are lengthened 
out like the lower mandible of birds. 

The greatest part of aquatic vegetables throw the water 
from them, some by their port, as the birch, whose 
branches, instead of being erected towards heaven, hXi in 
the form of an arch. The san^e observation applies to the 
dhebout and walnut; unless those trees have changed tiieir 
natural attitude, by growing in dty situations. In general 
their bark is smooth, as in the birch, or scaly, as in the 
chesnut; but it is not furrowed into gutters, like that of 
the elm, or of the moontftin pine. Others possess a repul- 
sive quality; such ar& the leaves of the nymphaea, and 
various species of the cabbage, in which drops of water 
collect like globules of quicksilver. There are eywi some 
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which cannot be wetted without greatt difficulty : such are 
the stems of several varieties of maiden-hair. The laurel, 
we are told, possesses a repulsive quality so powerful as to 
repel lightning. If this property, so highly extolled by 
the ancients, be actually possessed by the laurel, it is 
doubtless owing to its nature as a fluviatic tree. It grows 
in abundance on the banks of the rivers in Thessaly. A 
traveller, whose name is the Sieur de la Guilletiere, says, 
in a narrative of his voyage to Liacedaemon, written in a 
very pleasing style, that he never beheld such beautiful 
laurels as on the banks of the river Peneus. 'Twas this 
probably that gave rise to the fiction of the metamorphosii 
of Daphne, the daughter of that river-god, whom Apollo 
transformed into a laurel. This repulsive property of 
various trees, and of certain aquatic plants, induces me to 
think that they might be employed around our habitations, 
as a security against thunder-storms, in a manner much 
more certain aud agreeable than electrical conductors, 
which cannot dissipate without attracting them into their 
neighbourhood. They might likewise be employed to 
advantage in draining marshes, in the same manner as we 
might avail ourselves of the attractive qualities of various 
mountain vegetables to form springs on eminences, and to 
collect the vapors that float in the air. There is probably 
not a single infectious morass on the surface of the globe, 
except in those places where men have destroyed the 
plants whose roots absorb the waters of the earth, and 
whose leaves repel those of the heavens. 

It is not my intention to aasert that the leaves of aquatic 
plants have no farther uses, for who can be acquainted 
with the innumerable views of Nature? ** To whom has 
the source of wisdom been revealed, aud who hath known 
her counsels ?'* In general the leaves of aquatic plants 
appear adapted, from their extreme moveableness, to renew 
the air of humid situations, and to produce, by their 
motion, that drying of the ground which I have already 
mentioned. Such are the leaves of the reed, of the poplar, 
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of the aspen, of the birch, and even of the willow, which 
sometimes stir when you cannot perceive the slightest 
breath of wind. It is farther remarkable that most of 
tliese vegetables, among others, the poplar and the birch, 
have a very agreeable smell, especially in spring, and that 
many aromatic plafffts grow on the brink of waters, as the 
mint, tlie marjoram, the species of rush called cyperus, th^ 
flower de luce, the calamtu aromaticus; and, in India, the 
spice trees, such as the cinnamon, the nutmeg, and the clove. 
Their perfumes must powerfully contribute to diminish the 
mephitic exhalations natural to marshy and humid places. 
They have likewise various uses relative to animals, as to 
afford shade to the fishes which repair to them for shelter 
from the heat of the sun. 

From these different observations we may deduce the fol- 
lowing useful conclusion for agriculture. When we culti- 
vate plants, the stalk of whose leaves is not provided with a 
channel, it is necessary to give them a great quantity of 
water; for then they are aquatic in their nature. The nas- 
turtium, the mint, and the marjoram, consume a prodigious 
quantity. But when plants have this channel, they must be 
watered more sparingly, because they are mountain plants. 
The deeper the channel is, the less watering they require. 
Every gardener knows that if you frequently water the aloe 
or the taper of Peru, you infallibly kill them. 

The seeds of acquatic planfs have forms not less adapted 
than those of their leaves to the situations in which they are 
destined to grow: they are all constructed in the most suit- 
able manner for swimming. Some are formed into shells, 
others into boats, rafts, wherries, single and double canoes, 
resembling those of the South Sea. I have not the least 
doubt that if we. were to study this part alone, we should 
make a multitude of very curious discoveries on the art of 
crossing every kind of currents : and 1 am persuaded that 
the first of mankind, who were much more accurate ob- 
servers than we, borrowed their different methods of naviga- 
tion from these models of Nature, of which our boasted 
TOL. ii« z 
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inventions are nothing more than imperfect imitationa. 
The aquatic or maritime pine has its kernels inclosed in 
a kind of small bony sandals, indented on the under side, 
and covered on the upper with a piece resembling a ship*s 
scuttle. The walnut, which delights so much in the bonks 
of rivers, has its fruit shut up t>etween iwo skiflb, laid one 
upon the other. The hazle which becomes so busby on 
the brink of rivulets, the oUve» which loves the sea-shore 
to such a degree that it degenerates the farther it is re- 
moved from it, bear their seed inclosed in a species of casks, 
capable of making very long voyages. The red t)erry of 
the yew, which delights in cold and humid mountains on 
the borders of lakes, is scooped into the form of a little 
bell. When it drops froni the tree, it is at first carried by 
its fall to the bottom of the water, but it soon rises to the 
sor&oe, by means of a cavity which Nature has placed, 
in the form of a navel, in the upper part of its seed. In 
this aperture is lodged a bubble of air, which brings it 
back to the surface of the water by a mechanical contri- 
vance more ingenious than that of the diving-bell, because 
in the latter the vacuum is below, and in the yew-berry 
it is uppermost The forms of the seed of aquatic plants 
are still more curious, for Nature universally bestows a 
double portion of attention on the little and the weak. 
That of the rush resembles the eggs of the crab; that of 
fennel is a real canoe in miniature, hollowed in the middle, 
and having two elevated prows. Theie are others set in 
blades, resembling worm-eaten float-wood : such are those 
of the horned poppy. Those that are intended to g^ow 
on the brink of waters which have no currents, are fur- 
nished with sails; such b the seed of a scabiosa of this 
country, which delights in the borders of marshes. Dif- 
fering from the seed of other scabiosse, which are crowned 
with crooked hairs to fasten themselves on those of the 
animals which transplant them, this is surmounted by a 
half bladder, open and laid upon its summit like a gon- 
dola. This half>bladder sei vt s the twofold purpose of a sail 
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and a vehicle. These means of natation, tliough infinitely 
varied, are common in every climate to the seed of aquatic 
plants. The almond of the Amazons, called totoeOf is in- 
closed in two shells exactly similar to those of an oyster. 
Another fruit, on the shores of the same river, which is 
foil of kernels, bears an accurate resemblance, both in 
color and in form, to an earthem pot with its lid. It is 
denominated the monkey*s porridge pot. There are others 
formed into large bottles, as the fruit of the calebash. 
Other seeds are coated with a kind of wax, which causes 
Oiem to float ; such are the berries of the wax-tree, or 
royal pimento of the shores of Louisiana. The so mnch 
dreaded apple of the manchineal, which thrives on the 
strands of the islands situated between the tropics, and the 
fruits of the mangrove, which actually grows in the salt- 
water, are almost ligneous. There are others whose shells 
resemble the sea-urchin, stripped of its prickles. Many 
are coupled, and perform their voyage like the double 
canoes of the South Sea. Such is the double cocoa of the 
Sechelles Islands. 

If you examine the leaves, the sterns^ the attitudes^ and 
the seeds of aquatic plants, you will invariably perceive 
ill them characters relative to the places in which they are 
destined to grow, and coinciding with each other: so that 
if the seed has a nautical form, its leaves are without an 
aqueduct: just as in mountain plants, if the seed is volatile^ 
the stalk of the leaf, or the whole leaf, exhibits a channel. 
As an instance of the nautical harmonies of plants, I shall 
take the nasturtium, with which every person is acquaint- 
ed. This plant, which produces flowers so agreeable, is a 
species of cress of the streams of Peni. In the first place 
it most be remarked that the stalks of its leaves are with- 
out aqueduct, like those of all aquatic plants; they are 
attached to the middle of the leaves which they bear in 
the form of umbrellas, to ward from them the waters of 
heaven. Its green seed has exactly the form of a boat. 
The upper part is raided into a slope like a bridge, that 
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the water may run off; aad uodemeath you dearly dis- 
tinguish a stem and a steruy a bottom and a keel, The 
furrows of the seed of the nasturtiuoi are characters con- 
mon to the most part of nautical seeds, as well as the tri* 
angular forms^ and those of the kidney or the boat These 
furrows undoubtedly prevent it from rolling in every 
direction, oblige it to float along length wise, and give it the 
most proper direction for following the canent^ and p«n- 
ing through narrow straits. But they possess a character 
still more general, which is, that they swim when id a 
state of maturity, which is not the case with seed inleDded 
to grow in the plains, as pease and lentils, which sink to 
the bottom^ Some species^ however, as French beans^ 
first sink to the bottom of the water, and afterwards, when- 
they are penetrated with it, rise to the surface. There 
are others, on the contrary, which at first float, and aflfaer* 
wards sink: such is the Egyptian bean, or the seed el* the 
colocasia, which grows in the waters of the Nile, it is 
necessary, in order to sow it, that it should be inclosed in 
a little ball of earth, after which it is thrown intl> the 
water. Without this precaution, not one would remain on 
the shores where it is designed to grow. The nalability 
of aquatic seed is without doubt proportioned to the length 
of the voyages they are destined to perfoEi% and to the 
different gravity of the waters on which they are inteaded 
to swim. There are some that float on sea-water, and 
sink in fresh, which is lighter than the former by one 
Ihirty-second part: such is the precision of the scales of 
Nature. I believe that the fruit of the Indian chesnut, 
which grows on the brink of the salt creeks of. Asia, is in 
this predicament Finally, I am so thoroughly conviiioed 
of all the relations which Nature has established tmong 
her works, as not to entertain a doubt that th^ time when 
the seeds of aquatic plants drop is regulated, in geneni],by 
the season of the overflowing of the rivers on whose banka 
they grow. 

U ia a speculation well worthy of the attention of tae 
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philofopher, to trace these vegetable fleeta, aailiog night 
and day with the currents of rivers, and landing without 
pilots on unknown shores. There are some, which, by 
the inundations of rivers, are sometimes carried astray into 
the plains. I have sometimes observed them accumulated 
upon each other in tlie beds of torrents, presenting around 
their pebbles, where they had germinated, waves of ver- 
dure of the most beautiful sea-green. You would have 
said that Flora, pursued by some river god, had dropped 
her basket into the urn of the deity. Others, more forto* 
nate, departing from the sources of some stream, are earned 
along by the current of great rivers, and embellish their 
banks with a verdure not their own. There are some that 
cross the vast ocean, and, after a long voyage, are driven 
by the very tempests on the shores which they enrich. 
Such are the double cocoa-nuts of the Sechelles or Mafa6 
Islands, which are regularly wafted by the sea every year 
to the coast of Malabar, a distance of four hundred 
leagues. The Indians by whom it is inhabited, long con- 
ceived that these presents of the ocean were the fruit of a 
palm-tree which grew beneath its waves. They gave them 
the name of marine cocoa nuts. They ascribed to them 
wonderful qualities; they prized them as much as amber- 
gris, and set such a high value upon them, that many of 
these fruit shave been sold for one thousand crowns a-piece. 
But the French, having some years since discovered the 
Island of Mah6, which produces them, and which is situa- 
ted in the 50th degree of south latitude, imported them iu 
•uch quantities into India, a^ to sink at once their value 
and reputation, for in every country men prize only what 
is rarie and mysterious. 

In all the islands where the eye of the traveller has been 
able to survey the primitive arrangements of Nature, he 
has found the shores covered with vegetables, all the fruits 
of which possess nautical characters. Jacques Cartier 
and Champlain represent the strands of the lakes of North 
America as shaded by stately, walnut-trees. Homer, who 
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iud studied Nature so profoundly, in an ag^e and in coun- 
tries where slie still retained her virgin beauty, has placed 
wild pUves on the shores of an island on which Ulysses, 
floating on a raA; is thrown by the tempest. Those navi- 
gators who made the first discoveries in the seas of the 
East Indies, frequently found in them rocks planted witli 
cocoa-trees. The sea casts on the shore of Madeira such a 
quantity of femiel-seed, tluit one of its bays has from this 
curcumstauce been denominated the bay of Funchal, or 
Fenuel. It was by the course of these nautical seeds^ to 
which too little attention is paid by modern seamen, that 
the savages first discovered the islands which were to wind- 
ward of the countries they inhabited. They formed con- 
jectures concerning a tree at a great distance, on beholding 
its fruit cast upon their shores. It was by similar indica- 
tiojis that Christopher Columbus was convinced of the 
existence of another world; but the west winds find currents 
in the South Sea had long before wafted them to the na- 
tions of Asia; of which I shall say something, at the con- 
clusion of this Study. 

There are^ besides, amphibious vegetables. These 
Nature has disposed in such a manner, that one part of their 
foliage rises toward heaven^ and the other form^ an arch, 
being down toward the ground. She has likewise given 
to their seeds the power both of swimming and of flying. 
Such is the willow, whose seed is enveloped in a cobweb- 
dowi), which the winds wafts to a great distance^ and 
which floats on the surface of the water without wetting 
itself, like the feathers of the duck. This downy sub^ 
stance is composed of small capsules, like the bottom of a 
lamp, and having two beaks, filled with seeds^ which 
are crowned with plumea: so that the wind carries these 
capsules into the air, and likewise blows them along on 
the surface of the water. This configuration if admirably 
adapted to the vehicles of th^ seeds of plants which grow 
on the banks of stagnant waters and of lakes. It is the 
same in the seeds of the poplar; but Ihose of the alder. 
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which grows on tlie banks of rivers, have no plumes^ 
because those streams icoovey them aloug with their cur* 
rents. Those of the ptu^ and of the birch r possess charac- 
ters both volatile and nautical; for the kernel of the for> 
mer is attached to a membraneous wing, aod the aeed of 
the latter is furnished with two wings, which give it the 
appearance of a little shell. These trees grow both on the 
wintry mountaius and on the margin of the lakes of the 
north: their seed* therefiare, had occasion not only to sail 
over the stagnant wateni^ but to be transported through 
the air over the snows^ ia which they delights I have no 
doubt that there may be species of the^ trees whose seeds 
are altogether jiautical. Those of the linden are inclosed 
in a spherical body, resembling a sfisati .buUetv This 
bullet is affixed to a long stalk, from the <end of which 
descends obliquely a follicle of considerable: length, where* 
by the wind carries it to a great distance,, whirling it round 
and round. When it fitUs into thet wate^,- it plunges about 
tlie depth of an inch^ and serves in soale Jiaeasure as bailaat 
to its stalk and the foUiole Cached tD it, which, being in 
a vertical situation, then perform .tlie functions of a mast 
and a sail. Rut the eisanittaiioa of ao many curious 
rarteties would lead US' too &^. 

This wouhl be tfac^ proper, place tn treat of the roots of 
▼egetables; but I knwv Very iittle of what passes under 
groond* Besides, in erei^ latitude, on eminences as well 
as on the margin of waters, we find nearly the Same sulU 
stMHoea^ mud^ iland» ntould^ ; rook% wrhioh must produce a 
muoh gresler similariliy in thd toots of plluits than ia any 
other part of their vegetation. I have no doubly hbweter, 
that Nature hasi cstabiisbedv in tint partioulafc', relations, 
tlR9 kaowladge of which woald be highly useful, and that 
an expietisocad cultivator may telH oA inspeoting the kwit 
«f ft vngetebk^ wlint(8|>ecies of sou is adapted to it. Those 
whioh trt ttty buah|i, fleifcm.mdat proper for sandy Bitua*> 
llodlir Tfae»;«:ooi%i>i«hich<is;alar|9e^tMeof the shores of 
the torrid anOepglbcwsiiiplw^/ sand, which it interlaces 
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witli such a prodigious quantity of fibres, as to form around 
it a solid mass. It is on this basis that it withstands the 
most furious tempests in the midst of a moving soil. 
What is yery remarkable on this head, is, that it thriFes 
only in tlie sand on the sea^shore, and commonly lan- 
guishes in the interior of the country. The Maldivia 
islands, which are in general nothing but sandy rocks, are 
the most celebrated spot in Asia for the fecundity and the 
beauty of their cocoa-trees. There are other vegetables of 
the shores whose roots resemble cords. This configuration 
renders them extremely proper for binding tlie earth about 
them, and for defending them against the inroads of the 
waters. Such are with us the alder, the reed, but above 
all a species of dog*8 grass, which I have seen cultivated 
with great care in Holland^ along the dykes. Bulboui 
plants appear, in like manner, to delight in soft mud, into 
which tliey cannot sink, far from the rotundity of their 
roots. But the elm extends its roots over the declivities 
of mountains, which it loves; and the oak there inserts 
his sturdy pivots to keep up the strata of which they are 
composed. Other plants preserve on the eminences by 
their creeping foliage and their superficial roots the emana- 
tions of dust which the winds there deposit Such is the 
anemone nemorota. If you find a single plant of it on a 
hill, in a wood not too much frequented, you may rest 
assured that it q;)reads like a net oyer the whole extent of 
that wood. 

. There are trees whose trunks and roots form admirable 
contrasts with obstacles, which, to ua^ appear accidental, 
but which are foreseen by Nature. For example, the 
cypress of Louisiana grows in water, principally on tbe 
banks of the Meschasebe, whose vast shores it magnifi- 
cently borders. It there rises to a height exceeding that 
of almost all the trees of Europe. To the trunk of this 
tree Nature has given a circumference of thirty feeXt to 
enable it to resist the ices of the northern lakes, which 
discharge themselves into that river, and to the prodigious 
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flcMits of timber that are carried down its streanit and have 
oiwtructed moit of its mouths to such a degree as to reo* 
der them iiunayigable to vesMls of any considerable burden 
To remove the possibility of doubt that she has designed 
the thickness of the tranlc lor withstanding the shock of 
floating bodies, at the height of six feet she suddenly 
diminishes the size by oae (hirdy the full magnitude having 
become sOfierflttous at that elevation. In order to secure it 
stm mam effectually, she raises out of the root of the tree^ 
at the lilittance of four or five fcet all round, several large 
stumps from one to four feet high. They are not sbooti^ 
for their tops are smooth, and bear neither leaves nor 
branches^ they< dre rea^ ice-bi«akers* The tupelo, anotlier 
great tree of Carolina, which iikewise gptows by the water*s 
side, btit in Greeks, has: nearly the same dimensions at its 
base, excepting the ice-breakers or fialisiidea. The seeds 
of tfaelie trees are fluted, ds I have already oibserved to be 
the case with aquatic seeds in general^ and the seed of the 
cypress of Louisiana dtffiers considerably in its nautical 
form from tliat of the cypren of the asountains of Europe 
which is volatile. These obaervatiohs are so much the 
more wortliy of Credit, as Father Charlevoix* who states 
Ihem in |>art, deduces from them no conseqneaoe whatever* 
thoiigli he was exoeediagly capable of explaining their 
utility* 

The rteder must be sensible oi the importance of oom- 
bihiiig the study of plants, with tllat of .the other works of 
Natures By their flowers it is po^ssiMe to ascertain the 
expoBitte df the sUu which is most suitable to them; by 
their leaves the quatitity of water they require; by their 
roots fehe soil which is proper for them; and by their 
fruits <the sitoAtions in which they are destined to grow, 
together with inew relations to the anknals which iiaed 
apon them. By fruit I mean, in the lai^nage of botanists^ 
every ^apeeies of seed. 

The fndt Is tbe principal Character of the plant This 
»e may disoater, at fliA sight, ^m the isafe bestowed by 
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NttuTe on itt fornuition and prcsenrttion. It is the iilti- 
mate term of lier productions. If you examine in a vege- 
table the different envelopes which inclose its leaves, its 
flowers, and its fruits, you will 6nd a wonderful progres- 
sion of attentions and of precautions. The mere leaf-Duds 
are easily recognized by the simplicity of their cases. 
Nay, there are some plants which have none at all, as the 
shoots of the gramineous, which spring immediately out of 
the earth, without needing any foreign protection. But 
the buds which contain flowers have kernels stuffed with 
down, as those of the apple*tree; or coated externally with 
glue, as the Indian chesnut; or they are inclosed in bagi^ 
as the flowers of the narcissus^ or secured in such a man- 
ner as to be perfectly distinguishable even before their 
expansion. You may perceive in the next place that the 
apparatus of the flower is entirely destined for the fecon* 
dation of the fruit; and when this is once formed, Nature 
redoubles her precautions both internally and externally 
ibr its preservation. She gives it a placenta; she envelops 
it in pellicles, in shells, in pulps, iu pods, in capsules, in 
rinds, in husks, and sometimes in prickles. A mother 
cannot pay greater attention to the cradle of her infant 
Then, to enable it to seek a settlement in the world, she 
crowns it with tufti, or incloses it in a shell; furnishes it 
with wings to fly away, or a bark to sail over the waters.. 
There is a circumstance still more remarkable with 
respect to fruit. It is this — ^that Nature frequently varies 
the leaves, the flowers, the stems, and the roots of a plant, 
but the fruit always remains the same, if not as to its form, 
at least as to its essential substance. 1 am persuaded that 
when she was pleased to create a fruit, she designed it to 
possess the power of reproducing itself on the mountains^ 
in the plains, in the midst of rocks, in sands, on the mar- 
gin of waten^ and under different latitudes: and to adapt 
it to these situations, she has varied the watering-pots, the 
mirrors, the supporters, the attitude, and the clothing of the 
vegetaU^ acooiding to the sun, the rain, the winds^ and 
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the «oi]. To this iutentioa musty in my opmion, be ascribed 
the prodigious variety of species in each genus, and thede« 
gree of b^uty which each of them attains when in its na* 
tural situation. Thus when she formed tlie chesnut to thrive 
in the rocky mountains of Southern Europe, and to supply 
the want of corn which will scarcely grow (here, she placed 
it on a tree which becomes magnificent from its harmonia. 
I have eaten chesnuts of the Island of Corsica; they are of 
the size of small heus*-eggs, and are an excellent fruit A 
modem traveller gives a description of a clicanut-tree whkh 
grew in Sicily on the declivity of Mount Etna. Its foliage 
is so extended that one hundred horsemen.could repose con- 
veniently beneath its shade. For ttiis reason it was deno- 
minated centum cavallo* Father Kircher asserts that on the 
same mountain, at a place called Trecastagne, he saw three 
chesnut-trees of such prodigious magnitude, that when they 
were felled, a whole flock of sheep might have been lodged 
beneath their tmrk. The shepherds made use of them at 
night and in bad weather as a fold. Nature has bestowed 
on this stately vegetable the faculty of collecting on tlie 
steep mountains the waters of the atmosphere with its 
tongue-shaped leaves, and of penetrating with its sturdy 
roots to the very bed of fountains^ in spite of the thick strata 
of lavas and of rocks. She has likewise been pleased to give 
this fruit a degree of bitterness^ for the use of some animal 
or other, on the shores of the salt-water creeks and arms of 
the sea in Asia. She has.clothed the tree that bears it with 
leaves disposed in the form of tiles, scaly bark, and flowers 
different from those of the European chesnut, but undoubt- 
edly adapted to those aspects of the sun to which it is ex- 
posed. She has transformed it into the Indian chesnut. It 
thrives in much greater beauty in its native country than in 
Europe. The Asiatic is the maritime chesnut^ and the 
European is the chesnut-tree of the mountains. Perhaps 
by another combination she has placed this fruit on the 
heerh of our hills, the masts of which is evidently a spe- 
cies of chesnut. Lastly, in consequence of one of those 
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iwtenuil attentioiit which indoce her to Mupehd od th« 
very graaes the produotiont of trees, and to werve op the 
same dishes on the smallest tables, she has perhaps repro* 
diicedt the same fruit in. the grain of bnekwheaft which, in 
ita. color and triangular form, resembles the seed of the 
beech called- in Latin fagui^ wlienoe this species of corn 
has. obtained the name o(fi§opyrum. So much at least n 
certain, that independent of tlie floury substance, we find 
il.buckowlieat,in beecfa-mastf and in the chesnut, similar 
properties^ such as that of abating excessive heat of urine. 

Nature likewise thought fit to produce the acorn in a va- 
riety of exposures. Pliny, at his time, enumerated thirtdeo 
dUfisrent species in Europe; one of these, which is good to 
eat^ is that of the holm-oak. It is of this that the poets 
speak when they extol the golden age^ because its fruit 
then served as aliment for man« It is highly remarkable, 
that there is not a single species of vegetable but what 
furnishes, in some q3ecies, a substance adapted to the 
purposes of food. The acorn of the hoIm'Kiak is the por- 
tion which has been reserved for us among the fruits of 
this genus. Nature has been pleased to diatribute it over 
the different soils of America, to supply the necessities of 
her other creatures. She ha» retained the fruit, and has 
varied the other parts of the vegetable. She has placed 
the acorn, with the leaves of the willow, on the willow- 
oak» wliich grows there on the brink of waters. She has 
suspended it together with small leaves attached to pliant 
stalks, like those of the aspen, on the water-oak, which 
there thrives in the marshes. But when she determined 
to plant them in dry and parched soils, she bestowed oo 
them -feaves ten inches in breadth, adapted to die collectioa 
of rain water ; such are those of the speciei known in that 
country by the name of the black oak. It should farther 
be oliserved^ that the place where any species of plant 
produces the finest fruit, determines its principal genus. 
Thus, though the oak has species which are diffused over 
the whole earth, it must, however, be considered as be- 
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longing to the clasi of mountain-trees ; for that which 
grows on the mountains of America* and is there denomi- 
nated the chesnut-leafed oak» yields the largest acorns* 
and is one of the greatest trees of that part of the world, 
while the willow-oak and the water-oak rise to an incon- 
siderable height, and produce yery small acorns. 

The fruity as we have seen, is the invariable character- 
istic of the plant : to it* therefore* Nature attaches the 
principal relations of the animal kingdom to the vegetable. 
It was her pleasure that an animal of the mountains should 
find the fruit on which he has been accustomed to lire* in 
the plains, on the sands* among the rocks* when he- is 
necessitated to change his country* and especially on the 
banks of rivers* when he repairs thither to quench his 
thirst. I am not acquainted with a single mountain plant 
but what has some <»f its species scattered* with suitable 
varieties* over all situations* but principally on the margin 
of vtraters. The mountain pine has its kernels furnished 
with wings* and the aquatic pine has its seed inclosed in 
a skiff. The seeds of the thistle, which grows in dry 
situations* have plumes to convey them from place to 
place : those of the fulier's tliistle* which thrives on the 
brink of waters* have none* because they have no occa- 
sion for their assistance in swimming. Their flowers are 
varied for similar reasons; and though botanists have 
classed them in genera totally different, yet the goldfinch 
fails not to acknowledge the latter as a real thistle. He 
reposes upon it, when he repairs to cool himself to the 
brink of some stream. He forgets, on beholding his fk- 
vourite plant, the sandy downs where 'he burst into life^ 
and he enlivens the banks of our rivulets with his song 
and his plumage. 

To me it appears impossible to obtain an acquaintance 
with plants, without studying their geography and their 
calendars; without the knowledge of these two subjects 
each of which reflects light on the other, tiieir forms wilt 
ever remain strange to in. Most botanidti^ Ivswever* pay 
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no regard to them. In collecting them, they remark neither 
the season nor the place* nor the aspect in which they grovr. 
They pay attention to all their intriosic parts, and espe- 
cially to their flowers; and» after this mechanical exami- 
nation, they deposit them in their herbary, and imagine 
they have a perfect knowledge of them, particularly if they 
have distinguislied them by some Greek name. They re 
semble a certain hussar, who, having found a Latin inscrip 
tion, in bronze letters, on an ancient monumont, disengagea 
them one after the other, and put them all together into a 
basket, which he sent to one of his friends, who was an an- 
tiquary, requesting to be informed what they meant. They 
no more lead us to a knowledge of Nature, than a gram 
marian would make us acquainted with the genius <h 
Sophocles, by giving us a mere catalogue of his tragedies^ 
of the division of their acts and scenes, and of the number 
of verses of which they are composed. Equally absurd is 
the conduct of those who make collections of plants, with- 
out noticing their relations to each other and to the ele- 
ments ; they preserve the letter* but suppress the sense. 
It was not thus that a Tournefort, a Vaillaut, a Linmeus* 
pursued their botanical researches. If these learned men 
have not deduced any consequence from these relations, 
they have at least prepared the corner stones for rearing 
the future fabric of science. 

Though the observations I have presented relative to 
the elementary harmonies of plants are few in number, 
I may venture to affirm that they are of the highest im- 
portance to the improvement of agriculture. The question 
is not to determine with geometrical precision the genera of 
flowers whose mirrors are the best adapted to reflect the 
sun*s rays in every point of latitude ; the glory of calculating 
their curves is reserved for future Newtons. Nature has ex- 
ceeded our most sanguine wishes in places where she has 
been sufiered to follow her own plans. The most advan- 
tageous method; of ensuring prosperity to ours, is to make 
them correspond with hers. To ascertain what plants are 
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best adapted to a certain foil, nothing more is necessary 
tban to observe what wild [dants tfariTe there spoota- 
neouisly^ and are distinguished, by their vigor and their 
multitude } then substitute in their stead domestic planti^ 
with the same kind of flowers and leaves. "Wherever 
umbelliferous plants grow, plant in their place such of our 
culiDary vegetables as have most analogy to them in their 
leaves, flowers, roots, and seeds, such as the daucus: the 
artichoke will there usefully replace the gaudy thistle} the 
domestic plumb. Ingrafted on the wild tree, in the same 
place where the last spontaneously sprung up, will become 
extremely vigorous. I am persuaded that by these natural 
approximations, we might turn the most barren sands and 
rocks to good account; for there is not a single genus of 
wild plants which does not contain a species that is fit fov 
food. 

But it would not have been sufficient for Nature to have 
established so many harmonies between plants and the 
situations in which they were destined to grow, had she 
not likewise provided the means of renewing them when 
destroyed by the injudicious management of man. L«t 
a spot of ground be left for ever so short a time uncul- 
tivated, and you will soon see it covered with vegetables. 
They grow in such numbers and so vigorously,' that. ho 
laborer can produce an equal quantity on the same extent 
of ground, with the most carnal cuUivatiou. Yet these 
plants, so vigorous and so rapid in their growth, which 
frequently take possession of our walls of stone and- brick, 
and of our court-yards, paved with granite, are in many 
instances only a provisional culture. Nature, who always 
proceeds from harmony to harmony, till she has attained 
the point of perfection which lAie proposes to herself, first 
sows all abandoned soils with grasies and herbage: of 
different species, till 'she cftn raise upon them vegetsUes 
of a superior order. In rude districts, where nothing bat 
green turf now meeti the eye, our descendants may per- 
haps behold stately forests. We' shall take, as usual, a 

Aa2i 
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for treating of the relatioas of vegetables to animalk It 
18 sufficient to observe, by the way, that most birds resow 
the vegetable which feeds them. We even find among 
ourselves that iliere are quadrupeds which convey the 
seeds of grasses to a great distance; such are, among 
others, those that do not chew the cud, as the horae, 
whose dung is injurious to the meadows, for this reason, 
that it introduces into them a great number of foreign 
plants, as the heath and the furze, the seeds of which they 
are unable to digest. They resow others which adhere to 
their coats, by the mere motion of their tails. There are 
littk quadrupeds, as the dormouse, the hedgehog, and the 
marmot, which convey .to the most elevated parts of the 
mountains acorns, beech-mast, and cliesnuts. 

It is well worthy of remark, that the volatile seeds are 
much more numerous than the other species^ and in thi» 
we ought to admire the sagacity of a Providence, which 
foresaw every thing. The elevated situations for which 
they are destined, were liable to be soon stripped of their 
vegetables by the declivity of their soil, and by the rains, 
which have a constant tendency to lower them. By 
meaus of the volatility of seed, they have become of aU 
the parts of the earth the most prolific in plants. It is 
upon the mountains that the treasure of the botanist is 
placed. 

It cannot be too often repeated, that the remedies of 
Nature are always superior to the obstacles she has op- 
posed, and that her compensations exceed her gifts. In- 
deed, if yon except the inconveniences of the declivity, a 
mountain affords to plants the greatest variety oi expo- 
sures. In a plain they have the same sun, the same hu- 
midity, the same soil, the same wind; but if you ascend 
a mountain situated in our latitudes only twenty-five 
fathoms of perpendicular height, you experience a change 
of climate as great as if you had proceeded twenty- five 
leases towards the north; so that a mountain twelve 
hundred perpendicqlar fathoms in height, presents a scak 
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of vegetation an extfelisiVe lis thdt of twelve hundred 
Iiori^ntal Ipagueft,*^ Vrhich UneaHy eor disttihce from the 
pole; both the one and the other miist terminate in ever- 
lasting ice. Every step we take upon a mountain, whe- 
ther ascending or descending, changes otir lislUtiide, and 
in making a circuit round it, every step changes our loti<^ 
gitude. We shall find points wh^re the sun rises at eight 
in the morning ; others at teb, 6thers at no6n. We shall 
there meet with aii infinite variety of exposures, of cold 
to the north, of hot to the south, of rainy to the west, cf 
dry to the east ; exclusive of the different reflections of 
heat in sands, in rocks, in the surfaces of vallies and lakes, 
which modify them in a thoussind different vrays. 

We shall farther ot>serve, with astonishment, that the 
season of maturity of most volatile seeds, is about the 
beginning of autumn: and that, by an effect 6f that uni- 
versal wisdom which causes all the parts of Nature to act 
in concert, it is then that we nave violent winds, aboul 
the end of September or the beginning of October, called 
equinoctial gates. These winds blow in all parts of the 
continents, from the bosom of the seas to the mountains 
disposed in conformity to them. They hot only convey 
thither the volatile seeds which have attained maturity, 
but blend with them thick clouda of dust, which Ihcy 
carry off from lands dri^ by the heats of summer, and 
particularly from the sea^shores^ wher^ the perpetual 
motion df the waves that break iipon them, rolling the 
pebbles incessantfy to and fro, reduces the hardest sub- 
stances to an iinpafpable powder. 

l^hese emanations of dust are so abundant in different 
places, that I could produce many instances of vessels being 
covered with it, while crossing guTphs, though at Ihfe dis- 
tance of more thatn six leagues from land. In the ino^ 
elevated parts of Asia they are so troublesome, that all 
travellers who have been at Pekih, assure- us it is impos- 
sible to walk in the streets of that city, at one season of 
the year, without veiling the face. There are lowers of 

y3 



270 STUDIES OP NATURE. 

iiert% « in die tfaistle and the cotton tree of Amerioi : so 
tliftt if lottie of then seek ■ecurity in the elevation of lofty 
traety oUiera find it in prickly ihrabe. There is not a bmh 
bat what haa itt peculiar bird. 

Independent of the plantA proper for each fiitaaiion» and 
which are there «tetioaary» there are others which migrate^ 
and are inrr— ntiy tiavelling round the globe. Of these 
peregrinations ^e may easily form a conception^ if we wap" 
pose, what is actually the case^ that many of them shed 
their seeds only when certain regular winds blow, or at 
certain revohitions of the currents of the ocean. Be this 
as it may, I think we ought to place in this number 
▼arioos planti known 4o the anciently and which are not 
now to be found. Such ii, among others^ the celebrated 
Uzerpitium of the Romans, who gave £nr its juice, which 
they denominated Utter, its weight in silver. This plants 
according to Pliny, grew in the neighbouihood of the city 
of Corenum^ in Africa, but it had become so scarce in his 
time, as no longer to be found there. He says that a 
smgle plant was discovered during the reign of ISem, and 
that it was sent to this prince as a very great curioaity. 
Our modem botanists imagine tiuit the lazerpitium is the 
mme plant as the silphinm of our gardens; but, from the 
descriptions left us by the ancients, among others by Pliny 
and Dioscorides, it is evident that they are mistsfceo. For 
my part, I have no doubt that the laaerpitium is one of 
those vegetables destined to travel round the globe from 
east to west, and from .west to east. It is perhaps rt 
present on the western coast of Africa, whither tbs 
east winds may have wafted its seed; or, perhaps, by 
the revolutions of the west wind. It may have reUimed to 
the place' wh^re it was found in the time of Augustus; or 
may have been conveyed into the plaios of Ethiopia, 
among people, unaoquainted with its iMMisted qualitio^ ** 
Pliny mentions several other vegetables equally unknown 
to us at the priioeat day* We shall observe that theie 
vegetable phenomena were contenq^fary with varuMiP 
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•pecwt cf migratory bircb» which hare in like manner 
disappearecL It ii ascertained that there are several classes 
of birds and of fishes which are incessantly migrating over 
the earth and in the sea; some in a certain revolution of 
days» others at the expiration of a certain number of yean. 
Many plants may be subject to a similar destiny. This 
law extends even to the heaveni^ where some new star from 
tmie to time makes its appearance* It seems to me as if 
Nature had arranged her works in such a manner as to 
have always some novelty in reserve^ to k^p man in 
exercise. In the duration of the existence of the different 
beings belonging to each kingdom^ she has established 
concerts of a moment^ of an hour, of a day* of a months 
of a year, of the life of a man» of the duration of a cedai^ 
aud perhaps of that of aglol^; but this is undoubtedly 
known to the Supreme Being alone. 

I am» however, persuaded that most migratory plants 
have one prindiud centra snch as a rugged rock» or an 
island in the midst of the sea» whence they extend them- 
aeives oret the rest of the world. This leads me to deduce 
a powerful argument in favor of the recent creation of our 
globe. It is this-— if it were of more ancient date, all the 
combinations of the propagation of plants by seed would 
have been completed in all its parts. Thu9^ for example, 
there woidd not be an uninhabited island or shore in the ' 
Indian sea but what would be planted with cocoa-trees, 
and sown with cocoa-nuts^ which the sea conveys thither 
every year, aud which it scattera alternately on their 
strands, by the variation of its monsoons and of its currents. 
Now„ it is certain* that the radii of that tree^ whose prin« 
cipal focus is at the M«)divia I^ands, liave not yet ex* 
tended to all the islands of the Indian Ocean. The French 
philosopher Leguat, and his unfortunate companions, wfio 
were^ in 1690, the fint inhabitants of the small island of 
Rodriguez, situated one hundred leagues eastward of the 
Isle of France, found no cocoa-trees in it. But precisely 
Ht the period of their residence there^ the .^ea threw upon 
the coast several cocoa-nuts in a state of germination : as 
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if Providence hftd designed to prevail upon them by this 
uaefcil and agreeable present to remain ou the island and 
to ctdtivate it. Francis Leguat»- who was unacqununted 
with the relations which exist t)etween seeds and the ele» 
ment in which they are designed to grow, was very nmeh 
astonished that these froits, weighing five or six pomMK 
should have performed a voyage of sixty or eighty leagues' 
without being spoiled. He supposed* and he was rigfal^ 
that they came from the Island of St Brande, situated to 
flie north east of Rodriguez. These two islands, uniop 
habited from the creation' of the world, had not yet coB^ 
«iunicated to each other all their vegetables,' tbougii 
situated in a current of the <xiean which sets alternately iu 
the course of the year six months towards the one, and six 
months towards tlie other. 

Be this as it may, they planted these cocoa-nuts, which, 
in the space of a year and a half, shot up to the height of 
four feet. Such a signal blessing from heaven had not, 
however, the power of detaining them in the fasppy island. 
An inconsiderate desire of procuring women, hurried them 
away from it,' in spite of the remonstrances of Eeguat, and 
plunged them into a long series of misfortunes, which hot 
few of their number survived. For my part^ I entertsiu 
no doubt, that, had they reposed in Providence the con- 
fidence they ought, it would have sent them wives into 
their desert island, as it had sent thither the cocoa-nuts.* 

But to return to the voyages of vegetables All the 
combinations and all the versirtiHties of their seeds^ dtobI 
have been long since completed in the islands sitaated 
between the same parallels and in the same monsoons^ if 
the world had been eternal. The doable cocoa-nuts^ the 
nurseries of which are in the Sechelles IslMids, would have 
diffused themselves, and would have had time to grow on 

« 

* The tranlttor it fkr from tnteBdlag to mtikmn Umt confldence wUch 
ovglit, in ever J sitaaUon, tp be placed .inDWiae ProVideiitt; bot be 
cannot help UilnUng tbi* hypothesis too ciztraTagant to be paued over 
witbont remark. He ir at leasl pemaded that the .aathor will Sad few 
readers whose faith« in this parUciuar^ is as strong as his own. T. 
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the Malabar coaa^ ou which tlie lea from time to time 
tiirowt them. The Indians would have planted on their 
thores those fruits to which they ascribed virtues so aa- 
tonishingy while the tree which bean them was so totally 
unknown to them, that only a few yean ago they looked 
upou them as productions of the bottom of tlie sea, and 
for tliat reason denominated them marine cocoa-nutSi 
There are, in like manner, great numben of otiier fruits 
whose primitive stocks are in the Mofuccasb in the Philip- 
pines^ in the islands of the South Sea, and which are 
utterly unknown on the coasts of the two continents, and 
even in the neighbounng blands, though they would un- 
doubtedly have become objects of cultivation to their in- 
Jiabitants^ if the sea had been allowed time to cast up a 
•ufficicnt number of them on their shores. 

I shall not pureue this reflection any fiirther: but it 
evidentiy demonstmtcs the recent date of the world. If 
it were eternal, and not subject to the direction of a Provi- 
dence, its vegetables would long since have undergone all 
the possible combinations of the chance which resows 
them. We should find all the different species in every 
situation where it is possible for them to grow. From 
this observation I deduce another conclusion, namely, that 
the author of Nature designed to connect mankind by a 
reciprocal communication of beuefits, the chain of which 
te still far from being completed. Where is, for example^ 
the benefactor of mankind who shall convey to theOstiaks 
and the Samojedes, on tiie shores of Waigata Streights^ 
the winter-tree of the Streights of Magellan, whose bark 
unites the taste of the clove^ of pepper, and of cinnamon f 
And who is the man that shall carry to the Streights of 
Magellan the peartree of Siberia, to satisfy the cmvinga 
of the fiimished Patagonians? What a rich collection 
might Russia make not only of the trees which grow in 
the northern and soutiiern regions of America, but of 
those, which, in every part of the world, crown the lofty, 
ice^covered mountains, whose elevated ridges have a tern* 
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perature approaching to that of her plains ! Why does 
•he not behold in her forests the pines of Virginia inter- 
mingled with the cedars of Lebanon? Why are not the 
desert shores of the Irtish aiinoally covered with the same 
species of oats which feeds so many tribes oti the banks of 
the rivers of Canada f She might not only assemble m 
her plains the trees and the plants of cold latitudes, but 
also a great number of the annual vegetables which grow 
during the course of a summer in hot and temperate lati- 
tudes. I know from experience that the heat of summer 
is as powerful at Petersburg as under the equator. There 
are, besides, in the north, situations which have forms 
adapted to afford shelter against the north winds, and to 
encrease the warmth of the sun. If the south has its icy 
mountains, the north has its reverberating vallies. I have 
seen one of these small Tallies near Petersburg, at the 
bottom of which runs a stream that never freezes even in 
Che midst of winter. ^ 

The rocks of granite scattered over Finland, and cover- 
ing, according to the report of travellers, the greatest part 
of Sweden, of the shores of the Frozen Ocean, and the 
whole of Spitzbergen, are sufficient to produce the same 
temperature in many different places^ and to moderate^ in 
a considerable degree^ the severity of the cold. NearWi* 
borg, in Finland, beyond the sixty first degree of latitude^ 
I have seen cherry-trees exposed to the weather, though 
they are natives of the forty second degree^ that is of the 
kingdom of Pontus^ whence LaicuIIus conveyed them to 
Rome^ after the defeat of Mithridates. The peasants of that 
provmce h'kewise cultivate tobacco^ though it is a much 
more southerly plant, being a native of RrasiL It tfw ind«s4 
an annual plant, aad does not there acquire any high flavor; 
fbr they are obliged to expose it to the heat of dieir stoves, to 
bring it to complete OEiaturity. The rocks, however, with 
which Finland is covered, would uncloubtedly present to 
the attentive observer reverberating situations capable of 
bringing it to a sui&cient degree of maturity, without that 
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process* Near the town of Fredericsham I myself found 
upon a dunghi]], under the shelter of a rock, a very lofty tuft 
of oats, producing from a single root thirty- seven ripe ean» 
without reckoning a great number of small shoots. I plucked 
it» with the intention of presenting it to her imperial majesty 
Catherine II. by my general M. de Bosquet, under whose or* 
dersy and in whose company I was making the tour of that 
province. It was likewise his intention; but our Russian 
attendants, careless like all slaves^ contrived to lose it 
He was extremely vexed, as well as myself. I cannot help 
thinking that sudi a beauttfiil tuft of grain, produced in a 
province considered at Petersburg as smitten with sterility, 
on account of the rocks with which it is covered, and 
which procured it from ancient geographers the surname 
of Lapidosa, would have been as acceptable to her majesty, 
as the huge block of granite, which she afterwards caused 
to be conveyed from that country to Petersburg, to be 
formed into the base of the statue of Peter the Great. 

I have seen, in Poland, several individuals cultivate the 
vine and the apricot with great success. M. de la Roche, 
agent to the prince of Moldavia, took me, when at Warsaw, 
to a small garden' in the suburbs, which brought its cul-* 
tivator a yearly profit of one hundred pistoles,, though it 
did not contain thirty of those trees. One hnndied and 
fifty years ago they were totally unknown in that country. 
The first was introduced into it by a Frenchman, valet de 
chambre to a queen of Poland. This man cultivated them 
in secret, and made presents of their fruit to the g^ndees 
of the country, pretending to have received them from 
France by the couriers of the court These grandees did 
not h\\ to pay him handsomely for his presents; and this 
kind of commerce became for him the foundation of such 
an ample fortune, that his great-grand-children are at this 
day the most opulent bankers in that country. 

What I have here said ooDceming the possibility of 
enriching Russia and Poland with useful vegetables^ pro* 
ceeds not only from a desire of making the best acknow«* 
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iedgment in my power for the gracious reception with 
which I was honored by the people of rank and the 
goveniments of thoae countries, when I was a stranger 
among them; bnt likewise because these suggestions are 
equally applicable to the improvement of France, the 
climate of which is more temperate. We have icy moun- 
tains which are capable of producing all the vegetables of 
the north, and reverberatory vallies in which most of those 
of the south might be raised. We ought not, according 
to our ordinary method, to render these kinds of culture 
general in a whole district, but establish them in some 
little sheltered spot or turning of a valley. The influence 
of these positions is of no great extent Thus the cele- 
brated Constantia vine of the Cape of Good Hope thrives 
only on a small tract of ground, situated at the foot of a 
hill, and the vines which are round about, and in the vici- 
nity, produce grapes far inferior in quality, though they 
are the offspring of the same stock. This I know from 
personal experience. In France, these sheltered spots 
should be sought in situations where there are white 
stones, the color of which is best adapted to reverberate 
the rays of the sun. I even imagine that marl owes to iti 
white color a portion of the heat which it communicates 
to the ground over which it is spread; for it reflects the 
rays of tlie sun with such power as to burn the first slioots 
of various kinds of grasses. This is, in my opinion, the 
reason why marl, which notwithstanding possesses within 
itself the principles of fecundation, kills most of the herbs 
which are accustomed to grow in the shade of com, which 
is, in genera], the most hardy of gmsses. We ought far- 
ther to seek these exposures in the vicinity of the sea, and 
under the influence of its winds, which are so necessary 
to the vegetation of a great number of plants^ that many 
of them will not grow in the interior of a country. Such, 
among others, is the olive-tree, which could never be 
made to thrive in the interior of Asia and America, though 
the latitude is in other respects favorable. Nay, I have 
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remarked that it produces no fruit in the ulandi and on 
shores where it is excluded from the sea-breezes. To this 
cause I ascribe the sterility of those planted in the Isle of 
France on its west coast» which is sheltered from the east 
winds by a chain of mountains. As to the cocoa-tree, it 
will not thrive between the tropics, unless it has, if I may 
so express myself, its roots in searwater. It is^ I believe, 
from inattention to these geographical situations^ and to 
yarious others, that so many new articles of cultivation 
have iailed in France and in our colonies. 

Be this as it may, I think it possible to find in France 
m icy mountain with perhaps a reverberatory valley at its 
foot The search for it would be a very agreeable em- 
ployment, and the greatest utility might be derived from 
it. It miij;ht be converted into a public garden, which 
would exhibit the vegetation of a multitude of climates in 
a line less than fifteen hundred fathoms in height. We 
might there bid defiance to the heat of the dog-star, be« 
neath the shade of cedars, on the mossy bank of a snow- 
born rivulet ; and perhaps to the severity of winter, at 
the bottom of a valley, with a southern aspect, under palm 
trees, and in the midst of a field of sugar-canes. We 
might there naturalize the animals which are the com- 
panions of those vegetables. We should hear the rein- 
deer of Lapland braying in the same valley to .which we 
should see the peacocks of Java repairing to build their 
nests. This landscape would exhibit to our view a part 
of the tribes of the creation, and would present to us an 
image of the terrestrial Paradise, which, in my opinion, 
was situated in a similar position. In truth, I should wish 
that our enjoyments were extended as far as the study of 
Nature has pursued its researches. 

It now remains for me to examine the harmonies which 
plants form with each other. It is these harmonies that embel- 
lish sites planted by the hand of Nature. They shall be the 
subject of the following section. 

VOL, II. B b 
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FBGBTABLB HARMONIKB OF PLAVn. 

We are now going to apply to plants the general pnn- 
ciples laid down in the preceding stady, by examimng m 
succeaiion the harmonies of their colors and of Aeir 
forms. 

The ▼erdure of plants, which is so agreeable to the eye, 
is the harmony of two colors opposite in their elementary 
generation ; of yellow, which is the color of the earth, and 
of blue, which is the color of the heavens. If Nature had 
given to plants a yellow bue^ they would have been con- 
bounded with the soil ; and if she had dyed them Uue^ they 
would have been confounded with the sky and the waters. 
In the first case, all would have appeared earth ; in the second, 
all would have appeared sea; but their vei^ure forms the 
most delightful contrasts between them and the founds of 
that grand picture, as well as consonances highly agreeable 
with the yellow color of the earth, and with the aauire of tfaf^ 
heavens. 

Green likewise possesses tbb advantage, that it hai- 
monizes in an admirable manner with all the other colore: 
this proceeds from its being the harmouy of twa extreme 
colors. * Painters of taste cover the vfalls of their cabinets 
of picture with green •stuflGi, that.the pictures, of whatever 
colors they may. be, may detach th^mse^ves from this ground 
without harshness, and may harmonise with it, withoutcon- 
fiision.* 

Nature, not content wan this first genial tint, bas em- 
ployed it in 'Spreading over the gronnd of her scene what 
painters call transitions : she a£Eects a particular shade of 

* Undoubtedly wben .they .place on a, green groand. pictures of 

{>lants or landscapes, such pictures cannot appear .to advantage iipou 
t. Tn my dpinion, there is a color inoch more favourable for the 
ground of a pictnre^pallery ; I mean. grey. This tint* formed of 
vhite and black, wnictiare the exiremes of the chain of colors, 
harmonizes with ail the others without exception. Nature f)*equeiit- 
ly employs it in the heavens and on the horizon, by mea&s of 
vapors and clouds, which are generally of that color. ^^ 
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blueish green, whicb we- term tfte'-green, in plants that grow 
in the vicinity of waters, and of the heavens. It is this 
shade wMch, in genei^l, tinged' those of the shores, as the 
reed, the willow^ the poplar ;'■ Sbd those of elevated situa* 
ttoiis,. as the thistle, the cypteSs, atid th€i pine: and which 
caases the azure oT the rivers' tO' Mriiibnize with the ver- 
dure of the meadows, and the afisdre of the heavens with 
the verdure of ttke eminences: Thus' by mieanS of* this 
light and fugitive tint. Nature diffuses delicious harmonies 
over the limils of waters aMd the prdflles of latfdscapes; 
aud it produces atiothiftr* WMgliS effect upon the eye, by 
giving greater apparent depte'fO'th^ ValKes, and elevation 
to the moimtaim. 

Anpthier Wdnderful cireumstance in this disposition is, 
that though' stife employs but one single color in arraying 
so many plamts^ she produces frotnf it such a prodigious 
quantity cif tints, that each of tb^ ptonTs hi» one pecu- 
liar to itself, and which detachies it sUfheiefrtly from its 
neighbonr to be distiiiguiMhafifle fitun it? antieaeh of these 
tints varies every day, frbm tte beginning Of lipring, when 
most of them exhibit a kind of bloody verdure, to the 
last daya of autumn, i^h^n they appear to be of various 
shades of yellow. 

Nature^ having thus hifilrffl<Mi{2$^ th^ gii^utid of her 
picture by a general color, httS' detached froth it-eiNlih ve- 
getable in particular by meaAs of contirasts. THosie that 
are destined to gr^w immediately oft the earthy on strands, 
or on dusky rocfcjs, are entirely gi^n^' leaves and stem; 
as the greatest pdrt of reeds; grtisses^' mosses^ taper-trees, 
and aloes; such;: ett the contV^ry, as'are intenfded to issue 
front amidst herbage, hate st^MAsf of a brov^n^h Hue, like 
the trunks of most trees and shrubs. The elder, for ex- 
amj^ whidi thrives' in the midst ^ green turf, has stems 
of an a^ grey; but the <!Nlrarf elder, which otherwise 
resembles- ft in every teiptitti and grows immediately on 
the ^Vbuiid^ has them quite green. The mugwort, which 
gtowa along hedges, has a t^diiih stem, by which it is 

Bb2* 
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easily distinguished from the neigfaboaring shrubs. Nay, 
in every genus of plants there are species* which, by their 
glaring colors, seem to have been designed to terminate 
the limits of their respective classes. Such, in the sorb 
genus, is the species called the Canadian service-tree, the 
branches of which are red like coral. Among the willow 
tribe, there are osiers whose scions are as yellow as gold ; 
but there is not a single plant which is not perfectly dis- 
tinguishable from the ground that surrounds it, by its 
flowers and its fruits. It is impossible to imagine that so 
many varieties are the mechanical results of the color near 
which the bodies are placed; for example, that the 
blueish green of most of the mountain vegetables is an 
effect of the azure of the heavens. It is worthy of remark, 
that the blue color is not to be found, at least as far as I 
know, in the flowers or in the fruits of lofty trees, for, in 
that case, tliey would be confounded with the sky : but it 
is very common on the gpround in the flowers of herbs, 
as in the corn-bottle, the scabiosa, the violet, the liver- 
wort, the flower-de-luce, and others. On the contrary, 
the color of the earth is very common in the fruits of lofty 
trees, as in those of the chesnut, the walnut, the cocoa, 
the pine. Hence we may conclude that the point of view 
of this magnificent picture was taken from the eye of man. 
Nature, after having distinguished the harmonic color 
of each vegetable by the contrasting color of its flowers 
and of its fruits, has followed the same laws in the forms 
tthe has bestowed on them. The most beautiful form, as 
we have already seen, is the spherical, and the most 
agreeable contrast it is capable of presenting, is when it is 
opposed to the radiating fonn. You will frequently find 
this form and its contrast in the aggregation of the flowers 
called radiated, as the daisy, which has a circle of small, 
white, divergent petals, that surround its yellow disk. It 
is found with different combinations in the corn-bottle, 
the aster, and an infinite number of other species. When 
the radiating parts of the flower are outermost, the spherical 
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parts ar^ Inward: tirift may be otiserved in tiioae whose 
stamina are Tery long, and whoae petals ate segments of a 
crrcle^ sneh as the ftowen of the whitethorn^ of the apple* 
tree, and of mokt rosaceoutf and UHaceous plants. Some- 
thned the contrast of the flower i» with the sarroinoding 
parts of the plant The rose is one of those in which it is 
mtjut strongly rtailied; H» disk is formed of beautiful 
sphericaf portions; its calijc is bristied with beards^ and its 
stalk with thorns. 

When ihe spherienl fbrm is plained in a flower, between 
the radiating and parabolic ibrro, there is then a complete 
elementary generation, the effect of which is always highly 
agreeable; and it is thi^ which i^ produced by most of the 
flowers that hate Just been metftioned, by the profiles of 
their calices; which tt^rminate their p^ecting stems. The 
flower-girls ate sO sensible of this advantage, that they ask 
a much higher price for a single rose on its stalk, than for 
a large nosf^gay Of the same 'flowers, espeeially if there are 
on it ft few buds that prtfsdttt the charming progressions of 
flowering. But Nature i^ so vairt, and my incapacity so 
great, that t shall eotifine myself to a mere glance at the 
contrast arising from the simple opposition ctf' therms. It is 
so universal that Nature hai^ given it to plants Which had 
it not rn theilfselVei, by Of^pOsing them to otb^A that have 
a configuration entirely different 

Species opposite in fbrihs are almest* alwaya associated. 
Wheh you find an a^ed w'illow on the bttlk of a river, 
which is not #brti away, you frequently see a great coin 
volvulus coverftig the radiated foHageof the tree with its 
heart-shaped leaves, and its White belt^fonned flowers, 
compensating the WItnt of apparent blosstftn, vrhich Nature 
has demed to that tree; Varibus spedies of bind-weed 
produce similat' hdrttionies wifli difibrent kinds of tall 
gramineous pladts. 

The plants^ dilled clithbing, Ute difftased over the whole 
vegetaUe kingdoi^, and are assigned, I beNeve^ to every 
vertical spedes. They have many difikteiit methods oi 
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laying hold of theiii» which woald alone merit a separata 
treatise. Some turn in spirals round the trunks of forest 
trees, as the honey-suckle ; others, as pease, have hands 
with three to five fingers, with which they grasp the shrubs. 
It it exceedingly remarkable that they are not furnished 
with these hands till they have attained the height at which 
they begin to want them for their support. Others, like 
the gourd, fasten themselves by means of corkscrews ; others 
form a simple hook with the stalk of their foliage, as the 
nasturtium ; and the carnation does the same with the ex- 
tremity of its leaf. We support these two beautiful flowers 
In oiir gardens with sticks; but it would be a problem wor- 
thy the research of the botanist, to ascertain the auxiliary 
plants as they might be called, to which they are designed 
to unite themselves in the countries of which they are na- 
tives. B^ their combinations we might form charming 
groups. 

I am persuaded that there is not a vegetable which has 
not its opposite, in some part of the world: their mutual 
harmony is the cause of the secret pleasure which we 
experience in the rural situations where Nature is per* 
mitted to combine them. The fir rises in the forests of the 
north like a lofty pyramid of a dark green color, and with 
motionless attitude. Near this tree you almost always find 
the birch, which grows to the same height, in the form of 
an inverted pyramid, of a lively green, and whose moveable 
foliage is incessantly playing with every breath of wind. 
The ronnd-leaved clover delights to grow in the midst of 
slender-grass, and to adorn it with its clustering flowers. 
Nay, I believe that Nature has made such deep incisions 
in the leaves of many vegetables only to fiicilitate this kind 
of alliances, and to afford a passage to grasses^ whose ver* 
dure and whose delicate stalks form with them an endless 
variety of contrasts. Of this we see numberless examples 
in uncultivated grounds, where the tufts of grasses pierce 
through the large plants of the thistle and other vegetables. 
Another purpose of this arrangement is that the grasse% 



«5TUDIES OF NATURE. 283 

which are the mott uaefiil of all vegetables, may receive 
a portion of the waters of heaven through the broad foliage 
of those privileged children of nature, which would stifle 
every thing around them, were it not for those deep inci- 
sions. Nature has made nothing for pleasure alone, un- 
connected with any motive of utility ; this appears to me 
to be so much the more plainly expressed, as the incisions 
of the leaves are much deeper and more common in plants 
and shrubs whic}i rise to no great height from the ground, 
than in trees. 

The harmonies resulting from contrasts exist even m the 
waters. The reed, on the banks of rivers, raises erect 
into the air its radiated leaves and its embrowned stem, 
while the nymphsea spreads at its feet its broad heaK-shaped 
leaves, and its gold-coloured roses; the one presents on the 
waters a palisade, and the other a platform of verdure^ 
Similar oppositions are found even in the most dreary cli- 
mates. Martens of Hamburg, who published a very good 
account of Spitzbergen, says, that when the seamen of the 
vessel in which he navigated along its coasts weighed the 
anchor, they almost always drew up with it a very broad 
leaf of alga marina, six feet in length, and attached to a 
stalk quite as long; this leaf was smooth, of a brown color* 
with black spots^ striped with two white stripes, and shaped 
in the form of a tongue. He calls it the plant of the rock. 
But what is very remarkable, it was generally accompanied 
by a bushy plant, six feet long, resembling the tail of a. 
horse, and composed of fibres so delicate, that, as he says, 
it might be denominated rock-silk. On those dismal shores, 
where the empire of Flora is so desolate, he found the scurvy 
grass and the sorrel growing together. The leaf of the first 
is rounded into the shape of a spoon, and that of the other 
is lengthened into the form of the head of an arrow. A 
tk\\fa\ physician, whose name is Bartholin, has observed that 
the virtues of their salts are as opposite as their configu > 
imtions: those of the former are alkalies, those of the latter 
icids ; and fW> J^ their uuion results what medical men term 
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neutral salt, and nrhat they m^imtket f^ cA\\ hefrtalonic 
salt, the tnost powerful remedy iMt catn ]{:KMiib]y be 6^- 
ployed agaiiiftt the scurvy, a dis^a^ whteh generally' attacks 
those who visit these dreadful dimtttes.- f6t mf part, I 
susped that the qualities of plairts Are hsRWonic like their 
forms, and that whenever we fir^d thertf ^gttseMf anfd regu- 
larly grouped, a harmony as pleasing a^ What arisea from 
the contrast of their figures muM result fh^ni €h« combina- 
tion of their qualities, for food, ibr health, and! fbr pleasure. 
This is a presumption which I might support by the instinct 
of animals, which in browsing on the herbage vary the 
choice of their alimentis; but this coMlderatfott would lead 
me astray froto my subject. 

I should never come to a conclusion^ were I to ^nteir into 
a detail respecting the harmonies of irambers^ cf plaiits, 
which we undervalue because they ate feeble or tdtmuon. 
Let us magnify them in idea tof the size df tr^M^ and the 
majesty of the palm would be ^li);)M by the itiagiiifiGence 
of their attitudes and proportions. Sonie, as the echium, 
rise, like superb chandeliers, leaving a vacancy round 
their centre, iliid extending towards heaven their prickly 
arms, covered throughout their whole length- with giran- 
doles of violet-colored flowers. The verbasciim, oti the 
contrary, spreads a drapery of broad leaves ttrbQnd it, and 
shoots from Om centre a tali stem crowned vtrifK yeHow 
flowers, as beheficial to the stomach as they lire acfift to 
the touch, 'the dark blue violet iir contrast)^ in tb^ 
spring with the gold cup and the scarlet lipls 6f the cf<h¥s!lp. 
On the embrowned angles of the rock, in th^ shade of 
ancient beech-trees, the fbngii^ White AM tmhA as the 
pieces of a draught-board; rite» fhtaei atiildst the bedsf of 
moss of the most beautifiitgreeii. 

The class of furigt s(lone pre^ettts a niultitude df conso- 
nances and' couti^^s to which wi6 are sti^n^rs. It con* 
tains, in the first place, a greatei^' number of vaii^ti^ thitn 
any other Vegetable of our climates. Sebastiati le V^afllanf 
reckons up one hundred add fbtir species id the ^viront 
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of fans, exclusive of the fungoidti which ftiniish at leaai 
a dozen more* Nature has scattered them over most shady 
situations^ where they frequently form the most extra- 
ortlinary contrasts. Some of them thrive only on naked 
rocks, where they exhibit the appearance of a forest of 
small filaments, each surmounted by its particular capitaL 
Some grow on substances the most abject, with forms the 
most heavy: such is that which thrives upon horse-dung, 
and which from its resemblance to a Roman cap, has been 
distinguished by that name. Others present agreeable 
consonances ; such is that which grows at the foot of the 
alder, in the form of a cockle. Which of the Nymphs 
planted this shell at the foot of the tree of rivers ? The 
destiny of this numerous tribe appears to be attached to 
that of the trees, each of which has a fungus appropriated 
to it, and rarely found elsewhere : such are those which 
grow only at the foot of the plumb-tree and of the pine. 
Jo vain the heavens pour down torrents of rain ; the fun- 
gus, sheltered by its umbrella, receives not a single drop. 
It derives the whole support of its life from the earth, and 
from the mighty vegetable to whose fortune it has united 
its own: like the humble attendants on the great, the 
fungi extract their subsistence from the super-abundance 
of others ; they grow under the shade of the powers of 
the forest, and live on the superfluity of their magnificent 
banquets. 

Other vegetables exnibit oppositions of strength to 
weakness in another way, and consonances of protection 
still more distinguished. Those, like the haughty nobIe» 
leave their dependants at their feet i these carry them in 
their arms, and place them upon their heads. They fre- 
quently receive the reward of their generous hospitality 
The lianes, which in the Antilles attach themselves to the 
trees of the forest, defend them against the fury of the 
hurricane. The oak of Gaul has been more than once the 
object of popular veneration, for having borne the misletoe 
among its branches. The ivy, the flriend to monuments 
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and tmnfw— the iwy, with which gre«t poete who confer 
red hniiioita1Hy> were formerly drowned^ som^imes covers 
with its Ibliage the trunks of the moiit stiltely trees. It is 
one of the sllfong eVideiices of the vegetatile cfompensationt 
of Natare, for 1 do not recollect to have ever seen it on 
the trunk of fhe f^ine. Hie fir, ot any tree whith retains its 
foliage an the' year round. It clothes only such as are 
stripped by the hftnd of winter. The emblehi of a generous 
frtendshtp, it attaches itself only to the iihf(i|i4:crnate, and 
even when death has smitten its protector, it still renders 
to him the honors of the forest in which he lives no 
longer: it makes him revive, by decorating his manes 
with garlands of fiowers and festoon^ 6f everlasting ver- 
diire. 

The greatest part of the plants that grow m tile shade 
have the most vivid colors ; thus the mo^es exhibit the 
brilliancy of their emerald green oti the dusky sides of the 
rocks. In the forests, the fungi and agaries are distin- 
guiriied by their colors fVom the roots of the trees on which 
they grow. The ivy detaches itself from thfeir grey barks 
by its polished verdure; the misletoe displays i^s branches 
of a yellow green, and its fruits resetnbling pearls amidst 
their thick foliage. The aquatic convolvulus exhibits its 
large white hells on the trunk of the willow ; the virgin ' 
vine clothes the ancient towers wtth verdure^ and in 
autumn its gold and purple foliage seems to fix upibn their 
embrowned walls the rich colots of the setting sun. Other 
plants, etrtirely concealed from the tiew, discbV^r them- 
selves by their perfumes. It is thus that the obscure 
violet alhires the hand of the lover into the midst of the 
thorny bushes; Thus is verified on every side that greal 
law of contrasts which governs the world:' no aggregation 
is in plants th^ effect of chance. 

Nature has established, among the numerous tribes of 
the vegetable kingdom, a inultitude of habits, the end of 
which is unknown to us. There are plants, for example, 
the sexes Of ivhich at% in dtflTi^rent individuals, as in the 
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aniinal creation. There are otliert whidi ase always found 
UQited ia sevend clostera, as if they were foad of living 
iu society.. . Others^ on the contrary, are almost always 
found alone. I presume that many of t|iese relations are 
<;onnected with .the manners of many of the birds which 
live on their fruits aiid resow them. The herbs in the 
meadows fcequentLy: r^resent .the appearance of tlie trees 
of the forests : some in. their foliage and their proportions 
resemble .the pine, the fir, the oak;, nay, Ibeheve that 
every tneefaaa its. Corresponding heii>. : It is by. this qagic 
that spi^ll spaces .exhibit to us the jextent of a large dis> 
trict. If you are. in a grovie of oaks^ And perceive on a 
Qeighbouring. hillock, itufls of germ^mder, the ^aiiage of 
which resembles them ia.mimatnrc, you will enjoy all the 
effects of a perspectixe.. Hiese diminutions of proportion 
extend from trees down to mosses, and are the causes, in 
part, of the pleasure which we feel in rural. scenei^ when 
I^ture has. bad leisure to arrange her plans. oThe effi^t 
of these v.egetli()fiB iUusion* iaso certain, that if the greiind 
ke cleared, .the 9pot,i stripped 4f the : plants. natunil' to il, 
appears to bdnuichJessiextennjire'tbaB before. * 

NaUue likewise i^mploys diminishing shades of .vesdure, 
which, bdjig .lighter: at thte summits, of tre^ than at.tfa«r 
base, causes, them to appear fmore lofty thaa they really are. 
She has also assigned :tbe pyramidal form to many moun- 
tain trees^ for the purpose of augmenting the apparent ele» 
vation of their site: this is observable in the larch, the fir, 
the cypress, and many other plants which groiw ou emi» 
uences. She sometimes unites in the same place the effects 
q/t seasons ^and of climates the most q>pente» She eiothes, 
in hot countries^ whole sides of mountains with thnvege* 
table called tlie ice-plant, because it seems to bfi entirely 
covered with flakes of ice: you would imagine that in. the 
midst of summer Boreas had blown upon it the chilling 
blasts of north. On the other hand, you find in Russia, 
in the heart of winter, mosses, which, from the red and 
smoky color of their flowers, seem to have been exposed 
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to the action of fire. In our rainy climates, die crowna 
the •ummito of the billi with broom and rosemary, and 
the topt of ancient turrets with wall-flowers. In the midst 
of the most gloomy day, you would imagine that you be- 
held the rays of the sun shining upon them. In another 
place she produces the effects of wind amidst ih» most pro- 
found calm. In America, if a bird alights on a tuft of 
sensitive-plants, it is sufficient to set in motion the whole 
stripe, which sometimes extends nearly half a mile. The 
European traveller pauses, and is astonished to find the air 
timnqiail and. the herbage in motion. In our woods, I have 
myself sometimes taken the murmuring of the aspens and 
poplars for that of the brooks. Oflener than once, seated 
beneath their shade^ on the skirt of a meadow, whose 
herbage undulated with the breeze, this two-fold tre- 
mulous motion has transfused into my blood the imaginary 
coolness of the waters. Nature frequently employs the 
▼apora of the atmosphere to give a greater extent to our 
landscapes. She spreads them over the depths of valliea^ 
she stops them at the windings of rivers, permitting the 
spectator to catch a glimpse at intervals of their long 
channels^ illumined by the sun. She thus multiplies their 
plana, and prolongs their extent She sometimes with- 
draws this magic veil from the bottom of vallies; and 
rolling it over the neighbouring mountains where she 
tinges it with vermillion and with azure, she confounds 
the circumference of the earth with the vault of heaveu. 
It is thus that she employs Uie clouds, as evanescent as the 
illusions of life, to raise us towards heaven ; that she dif- 
fuses amid her mysteries the ineffable sensations of infinity, 
and that she withdraws from our senses the perception of 
her works, that she may convey to our minds a more pro- 
found impression of them. 

ANIMAL HARMONIES OF PLANTS. 

Nature, having placed on a soil formed of fragments 
insensible and lifeless, vegetables endowed with tlie prin- 
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ciples of life, of growth, and of generation, gave to those 
beinga, which, together with these facultiea ponened the 
power of motion, dispositions to inhabit them, passions to 
derive their nourishment from them, and an instinct to 
make a proper choice: these are animals. In this place I 
shall treat only of the most common relations which they 
have to plants; but were I to attempt to describe those 
which their numberless tribes have to the elementi^ to each 
other, and to man, I should disclose a multitude of scenes 
still more worthy of admiration. 

In an order completely new. Nature has made no altera- 
hou in her laws; she has established the same harmonies 
and the same contrasts between animals and plants, as be- 
tween plants and the elements. It appears extremely natural 
to our feeble reason, and. consequently to the great princi- 
ples of our sciences, which assign so much power to analo- 
gies and to physical causes, that so many sensible beings 
which are produced in the midst of verdure, should be, in 
process of time, affected by it. The impressions of their 
parents, together with those of their infancy, which serve to 
explain so many circumstances relative to the human spe- 
cies, acquiring in them increased strength from generation 
to generation, by new tints, ought at lengtli to produce oxen 
and sheep, green as the grass on which they feed. We have 
ot)8erved in the preceding Study, that, as vegetables were 
detached from the ground by their green color, so the ani- 
mals, which live among the herbage are distinguished from 
it, in their turn, by their dusky colors; and that those which 
live on the dusky bark of trees, or on other dark grounds, 
are clothed with brilliant colors, and sometimes with 
green. 

On this subject we shall remark that several species of the 
birds of India, which reside among the foliage of the trees, as 
the greatest part of the parrots, many of the humming-birds, 
and even of the turtle-doves, are of the most beautiful green : 
but independently of the spots and marbling, white, blue, 
and red, which distineuish their different tribes, and which 
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render Uiem perceptible at a great distance in the trees, the 
brilliant green of their plumage detaches them to great, 
advantage from the dull and embrowned verdure of those 
southern forests. We have already seen that Nature em- 
ploys this general medium of weakening the reflection of 
heat ; but that she might not confound the objects of her 
picture^ if she has darkened the ground of the scene, she has 
bestowed on the actors more brilliant dresses. 

It would appear that Nature has associated the species 
of animals invested with the most pleasing colors, with 
the species of vegetables whose flowers are the least 
vivid, by way of compensation. There are much fewer 
brilliant flowers between the tropics than in the tem- 
perate zones ; but to make amends, the insects, the bird^ 
and even quadrupeds, as various species of monkies and 
of lizards, have the most lively colors. When they rest on 
the vegetables peculiar to themselves, they form the most 
beautiful contrasts, and the most delightful harmonies. I 
I have sometimes stood still, in the islands, to observe the . 
little lizards that live on the tmrk of trees, where they catch 
flies. They are of the most beautiful apple-green, and have 
on their backs a kind of characters, resembling Arabic 
letters, of the most vivid red. When a cocoa-tree had 
several of them scattered over its stem, no Egyptian obelisk 
of porphyry could appear to me so mysterious, so mag* 
nificent* 1 have likewise seen flocks of small birdsyCalled 
Cardinals, because they are quite red, alighting on bushes 
whose verdure was blackened by the sun, and to which 
they gave the appearance of girandoles of lamps. Father 
du Tertre says, that in tlie Antilles there in not a more 
brilliant spectacle than to see coveys of aras settling ot 
the summit of a palm-tree. The blue, the red, and the 

* They liave sometimes fiimifthed me with an explanation of the 
moral scn^e of the hieroglyphics engraved on the obelisks of Egypt* 
in honor of her conquenng sovereigns; on beholding the characters 
traced upon them on the right and on the left, with heads, snoots* 
and paws, they reminded me of the dimlnatlve fly-catchers of my • 
palm-trees* 
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yellow of their plumage, cover the branchei of the flower- 
less tree with the most superb enamel. Harmonies nearly 
similar may be observed in our climates. The goldfinch, 
with his red head and wings bordered with yellow, ap- 
pears at a distance on a bush like the flower of a thistle 
in which he was hatched. You would sometimes take the 
slate-colored wagtail, resting on the extremity of the leaf 
of a reed, for the flower of the iris. 

[t would be highly curious to collect a great number of 
these oppositions, and of these analogies. They would 
lead us to a discovery of the plant peculiarly adapted to 
each animal. Naturalists have paid no attentioii to these 
adaptations; those who have written the history of birds» 
have classed them by their feet, their bills, and their 
nostrils. They sometimes mention the seasons in which 
they appear, but scarcely ever the trees on which they 
live. None but those, who, in making collections of but- 
terflies, are frequently obliged to seek them in the state of 
the aurelia, or caterpillar, have ever thought of distin- 
guishing those insects by the names of the vegetables on 
which they found them. Such are the caterpillars of the 
milk- thistle, of the pine, of the elm, and many more, which 
they discovered to be peculiar to those vegetables. But 
there is not any animal which may not be referred to some 
plant peculiarly adapted to its wants. 

We have divided the plants into aerial, aquatic, and 
terrestrial, in the same manner as the animals themselves 
are divided, and we have found in the two extreme classes 
invariable concordances with their elements. They may 
be farther divided into two classes, into trees and herbs, 
as animals likewise are into quadrupeds and into volatiles. 
Nature has not associated the two kingdoms in conso- 
nances, that is by attaching great animals to great vege- 
tables: but she unites them by contrasts^ associating the 
class of trees with that of small animals, and that of herbs 
with the great qnadrupeds: and by these oppositions she 
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codfan adaptations of protectioD oo tbr feeble» and of coo* 
Tenienoe on the powerfuL 

Thia lav? ia lo generak 4liat I have remarkod that in 
e? ery conntry where there is no great variety ia the apedea 
of grasses, those of the quadrupeds which live upon them 
are few in number; and that wherever the species of trees 
are muttipiiedf those of volaliles are likewise Dumerona. 
The trutli of this observation may be ascertained by con* 
suiting the herbaries of various parts of America, among 
othersi those of Guiana and of Brasil, which afford few 
varieties of graaws, but a great number of trees. It ia wdl 
known that those countries have, in fact, few indigenoili 
quadrupeds, and that, on the contrary, they are peopled 
with an infinite variety of turds and of inaects. 

If we cast a glanae on the lelations of grasses to qua> 
drupeds, we shall find that, notwithstanding their apparent 
contrast, a multitude of real oorresjpondencies exists between 
them. The moderate elevation of grasses places them 
within reach of the jaws of quadrupeds, whose heada are 
2n a horizontal position, and frequently inclined towards 
fhe ground. Their louse sheaves seem formed to be hud 
hold of by broad and fleshy lips, their delicate stems to 
be easily cut by incisive teeth, and their fiirinaoeons seed| 
to be easily bruised by the grinders. Besides^ their boi^y 
tufts, which are elastic, without being ligneous^ afford soft 
Itter for ponderous bodies. 

If, on the other hand, we examine the conformitica 
which exists between trees and birds, we shall ste that the 
branches of trees are easily grasped by the four claws of 
most birds, which Nature has disposed in such a manner 
that there are three before and one beiitnd, that they may 
be able to lay hold of the boughs as with hands. Besides, 
the birds And in the different stages of the foliage, a shelter 
against the rain, the sun, arid the cold, towards which 
purpose the thickness of the trunks still farther contributes. 
The cavities formed in these last, and the mosses that grow 
jpon theniy afford lodgments for their nests, and materiak 
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for lining them. The roimd, or oblong seeds of the trees 
are adapted to the form of their bills. Those that bear 
fleshy fraitSy are frequented by birds which have bills 
pointed or curved like a pick-axe. In the islands of the 
legions situated between the tropics, and on the banks of 
the great rivers of America, most of the maritime aud 
flu viatic trees, among other various species of pa]n»> trees, 
bear fruits inclosed in very hard shells, that they may be 
capable of floating on the waters, which re>sow them in 
distantparts; but even this covering is not sufficient to 
protect them from the birds. The different tribes of par- 
rots ^hich inhabit them, and of which there is, I believe, 
a partkular species assigned to every species of palm-tree, 
find means to open their cases with their crooked bills, 
which pierce like awls, and squeeze like pincers. 

Nature has likewise formed animals of a third order, 
which find in the rind or in the flower of a plant, as many 
accommodations as a quadruped enjoys in a meadow, or 
a bird in an entire tree : I mean insects. Some naturalists 
have divided them into six great tribes, which they have 
characterized according to tlieir custom, though to very 
little purpose, by Greek names. They cltus them into 
coleopterous, or insects with cases, as the scarabei, to 
which belong our May-bugs, or cockchafers; hemipterous, 
or half-cased, as the kermes among gall-insects; tetrap- 
terous, or with four mealy wings, as butterflies; tetrap- 
terous, with four naked wings, as bees; dipterous, or with 
two naked wings, as common flies ; and apterous, or with- 
out wings, as the ant. But these six classes have a multi- 
tude of divisions and subdivisions, which associate species 
of insects the most discordant in forms and instincts, and 
separate many others between which there exists a striking 
analogy. 

Be this as it may, this order of animals appears to be 
particularly partial to trees. Pliny observes that ants are 
extremely fond of the seeds of the cypress. He says that 
they attack the cones which contain them, when they naif 

c c 3 
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o|)eD on arriving at maturity^ and leave not a tingle aeed 
behind; and he consiUefs it at a miracle of Nature that 
an insect to diminutive ihould destroy the seed of one of 
tiie largest trees in the world. In my opinion* we shall 
never establish a real order among the diiSerent tribes of 
insects^ and derive finom the study of them that utility awl 
pleasure of which it is susoeptible^ unless we reHer them to 
the different parts of vegetables. Thus we might associate 
with the nectar of -flowen the butterflies and the bees^ 
which are furnished with tubes for sucking their juices; 
with their stamina, tlie flies, which, like bees^ have cavi- 
ties scooped out of their hairy thighs for collectiog the 
powder ; and four wings to carry off their booty ; with 
the leaves of plants, the common fly ai^d the., gall insect, 
which have pointed and hollow piercers, for the purpose 
of making incisions, and drinking their fluids ; with the 
seed, the scarabei, as the weevil, which is designed to bufy 
himself in it, to live upon its flour, and is provided with 
wings, inclosed in cases^ to secure them from injury and 
with rasps, to open himself a passage; with the ste^s, the 
worms, which are entirely naked, because they have no 
occasion for clothing in the substance of the wood, that 
shelters them on every side^ but are famished with augers, 
with which they sometimes effect the destruction of whde 
forests; fittally^ with the wreck of every speciesb the ants* 
which have pincers, and the instinct of proceeding in nmn« 
bers to cut to pieces and to carry away every thing that 
suits their purpose. The dessert of this vast vegetable 
banquet is washed by the rains into the rivers, and is 
thence hurried along into the sea, where it presents a new 
order 6f relation to the fishes. It is worthy of remark 
that the most alluring baits which can be offered to them» 
are obtained from the vegetable kingdom, and in particular 
from seed, or from the substances of plants possessing the 
aquatic characters which we have indicated ; such as the 
rush of Smyrna, the juice of the milk-thistle, the Celtic 
spikenard, cummin, aniseed, the nettle, marjoram, the root 
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of the birth-worty and the «eed of hemp. Thus the reU- 
tioiis of these plants to the fishes confirm what we hare 
advanced concern iag the relations of tlieir seed to the 
waters. 

By referring the various tribes of insects to the different 
parts of pkints, we should discover the reasons that have 
induced Nalure to give those diminutive animals figures so 
esLtnordinary. We should then learn the uses of their 
implements, most of which are still unknown to us; and 
we should have new occasion to admire the divine intel- 
ligence, and to improve our own. On the other hand, 
this knowledge would diffuse the clearest light over many 
parts of plants* with the use of which l)otanisti are un- 
acquainted, because they have consonances only with 
animala. I am persuaded that there is not a single vege- 
table which has not at least one individual, out of each of 
the six general classes of insects, acknowledged by na- 
turalists. As Nature has divided each genus of plants into 
various species, to render them capable of growing in 
different situations, so she has likewise divided each genus 
of insects into various species, to enable them to inhabit 
different species of plants. For this reason she has painted 
and numbered, in a thousand different but invariable 
ways, the almost infinite divisions of the same branch. 
For example, we find constantly on the elm the beautiful 
butterfly called, from the richness of its color, gold- bro- 
cade. That which is distinguished by the appellation of 
the four omicrons, which lives I know not where, always 
produces deseeudants bearing four impressions of that 
Greek letter on their wings. There is a species of bee 
with five claws, which lives only on radiated flowers; 
without those claws, she could not cling to the plane mir- 
rors of those flowers, and load herself from their stamifaa 
as easily as the common bee, which usually labors at the 
bottom of such whose corralla is deep. 

I am far, however, from imagining that any one plant 
nourishes in its different varieties all the collateral branches 
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of one family of insects. On the contrary, it is my opiuiou, 
that each genus of these last is much more exteusive than 
the genus of plants which serves for its principal tNisis. 
In this Nature manifests another of her laws, in conformity 
to which she has made whatever is best the most common. 
As the animal is of a superior nature to the vegetable, the 
species of the first are more numerous, and more widely 
diffused than those of the second. For example, there are 
not sixteen hundred species of plants in the environs of 
Paris ; but nearly six thousand species of insects are enume- 
rated in the same compass. I presume, therefore, that the 
different tribes of plants cross with those of animals, which 
renders their species susceptible of different harmonies. 
Of this some idea may be formed by the variety of tastes 
in birds of the same family. The black-headed linnet 
builds among ivy; the red-headed in walls, in the neigh- 
bourhood of hemp-fields; and the brown linnet on trees 
near the highway, where she constructs her nest with 
horse-hair. In our climates are enumerated a dozen species 
of that bird, each of which has its particular department 
Our different species of larks are also assigned to different 
situations, to woods, to meadows, to heaths, to cultivaled 
lands, and to the shores of the sea. 

Very interesting observations may be made on the 
duration of vegetables, which is unequal, though they are 
subject to the influence of the same elements. The oak 
serves as a monument to nations, and the nostoc, which 
grows at its feet, lives but a day. All I can say on this 
subject in general is, that the period of their decay is not 
regulated by that of their growth; nor is the time of their 
fecundity proportioned to their weakness, to the climates, 
or to the seasons, as has been asserted. Pliny mentions 
holm-oaks, plane-trees, and cypresses which existed in his 
time, and which were more ancient than Rome, that is, 
more than seven hundred years old. He farther says, that 
there were still to be seen near Troy, around the tomb of 
llus, oaks which were growing oii the spot when Troy 



STUDIES OF NATUllE. 297 

obtained the name of Ilium, and which must conaequentiy 
have beea of much higher antiquity ^than the former. 
I have aeen in Lower Normaudy an aged yew planted in 
the time of William the Conqueror: it is still crowned 
with verdure, though its trunk, cavernops and hollow 
Uirough and through, resembles the staves of an old cask« 
There are even bushes which appear to be ioonortal. In 
different parts of France there are hawthorns which the 
devotion of the common people has consecrated by images 
of the Blessed Virgin* which have existed for ages, as may 
be ascertained by the inscriptions on the chapels erected 
ia their victnUy. In general, howerer. Nature has pro* 
portioned the duration and the fecundity of plants to the 
necessities of animals. Many plants perish as soon as they 
have shed their seed, which they consign to the winds : 
there are some, as mushrooms, which live only a few dayi^ 
like the species of flies that feed upon them* Others retain 
tlieir seed ail the ^vioter through, for the use of the birds^ 
like the greatest. part of bushes. The fecundity of plants 
is not proportioned to Hmr diminutive size^ but to the fe* 
cu/idity of the animal species for whose food they are 
destined. The pannic, the. ^malleat millet, and several 
other gramineous plants, so useful to animals and to man» 
produce beyond comparison more aeed than many pfainti 
mnch larger and much smaller than themselves. There are 
Biauy which perpetuate themselves by their seed once a 
year; but the chick-weed is renovated by its seed seven or 
eight times, without being interrupted even by winter. It 
produces ripe seed six weeks after it has been sown. The 
capsule which contains them it inverted towards the grounc^ 
opens, and abandons them to the winds and the rains, which 
sow them again in every direction. This plant a£fords 
sustenance, at every season of the year, to the small birds 
of our climates. Thus Providence is so much the more 
powerful Ml proportion to the weakness of the creature. 

Other plants have relations to animals the more affecting 
in proportion as the climates and the seasons seem to 
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ezerciae a greater degree of severity towards the latte* . 
If these conformtties were thoroughly investigated, they 
woutd explain all the varieties of vegetation in every lati- 
tude, and in every season. Why, for example, are most 
of the trees of the north stripiied of their leaves in winter, 
and why do those of the south retain theirs all the year 
round f Wherefore, in defiance of the cold of the winters 
of the north, does the fir there remain covered with verdure? 
It is difficult to discover the cause of this, but the end is ex- 
tremely obvious. If the birch and the larch of the north shed 
their leaves at the approach of winter, it is to furnish litter to 
the beasts of the forests ; and if the pyramidal fir there re^ 
tains its foliage, it is for the purpose of aflfording them a 
shelter amidst the snows. That tree then presents to the birds 
the mosses that are suspended from its brandies, and its cones 
filled with ripe kernels. Groves of service-trees frequently 
display for them in the vicinity, brilliant clusters of scarlet 
berries. In the winters of our climates various ever-green 
shrubs, as the ivy, the privet, and others, which continue 
covered with black or red berries, that form a striking con- 
trast with the snow, as the hawthorn and the eglautloe, 
present to winged animals both habitation and food. In 
the regions of the torrid zone, the earth is bespread with 
fresh lianes, and shadowed by trees with broad foliage, be- 
neath which tl\|^ animals find a cool retreat. The very trees 
of those climates seem afraid of exposing their fruits to the 
scorching rays of the sun ; instead of erecting them like 
cones, or covering with them the circumference of their 
heads, they frequently conceal them under a thick foliage, 
and bear them attached to their trunks, or to the base of 
their branches, like the palms of every species, the papaw, 
and a multitude of others. If their fniits invite not tiie ani- 
mals externally by vivid colors, they however call them by 
sounds. The heavy cocoa-nut, in falling from the summit of 
the tree that bears t, makes the earth resound to a consi- 
derable distance. The black pods of the caneficierf when 
ffipe and agitated by the wind, produce, in clashing toge- 
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tlier, a noise resembling the clack of a mill. When the 
greyish fruit of the genipa, of the West Indies, ialls from the 
tree in a state of maturity, it cracks upon the ijrround with a 
noise equal to the report of a pistol. At this signal un<* 
doubted I y more than one guest hastens to seek a repast* 
This fruit seems to have been particularly designed for the 
land-crabs, which are extremely fond of it, and soon grow 
fat on this kind of food. It would have been of little use to 
them to see it on the tree, which they are incapable of climb- 
ing; but they are apprized of the moment when it is proper 
for food, by the noise of its (all. Other fruits, as ihejacq and 
the manffue, affect the olfactory organs of animals at such a 
great distance, that you may smell them more than three 
quarters of a mile off, when the wind blows towards you. 
This property of emitting a very strong smell is likewise 
common, I believe to such of our fruits as are concealed by 
their foliage, as the apricot. There are other vegetables 
which never manifest themselves, if I may use that ex- 
pression, to animals, but in the night. The jalap of Peru, 
or the great night-shade, opens its strongly scented flowers 
only in the dark. The flower of the nasturtium, which if 
of the same country, emits, in the dark, a phosphoric light, 
observed in the perennial species by the daughter of the 
celebrated Linnaeus. The properties of these plants convey 
a pleasing idea of those charming climates, where the nights 
are sufliciently calm, and sufiiciently luminous to establish 
a new order of society among animals. Nay, there are in- 
sects which need no pharos to guide them in their noctur- 
nal peregrinations. They carry their lanterns with them ; 
^uch are the luminous flies. They sometimes spread them- 
selves in the groves of orange, papaw, and other fruit-trees, 
in the midst of the darkest night. They emit at once, by 
the repeated fluttering of their wings, a dozen streams of fire, 
that illumine the leaves and the fruits of the trees on which 
they settle with a golden and bluish light: then suddenly 
ceasing their movements, they plunge them again into total 
darkness. This kind of sport they continue the whole night. 
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ScMiietiines they fly off in swarms of dazzling brilliancy, 
which rise into the air like the discharge of fire-works.* 

If we were to study the relations which plants have to 
animals, we should discover the use of many of the parts 
which are considered as the productions of tlie caprice aud 
of the confusion of Nature. The relations are so widely 
extended, that there is not a down on a plant, an iuter- 
texture of a shrub, a cavity, a color of a leaf, a thorn, bat 
what has its utility. These wonderful harmonies may be re- 
marked particularly in the habitations and the nests of aui- 
mals. If, in hot countries, there are plants loaded with 
down, it is because there are moths entirely naked, which 
clip off the fleece, and convert it into clothing. On the 
banks of the Amazon is found a species of reed, twenty-five 
to thirty feet in height, the summit of which is terminated 
by a large ball of earth. This ball is the work of the ants, 

• These splendid insects have the appeanoice of diityJooking bee* 
ties* and their favorite retreat, till sun tet, is roUen wood. Father da 
Tertre. from whom the author has b()rrowed tiie above particulars, 
asserts* that in the West Indies, these insects are so numerous, that in 
dark nights the air seems full of lights, which shine aud sparkle more 
than the stars in the sky. 

Another species of these insects is described by Madame Merian, m 
her splendid history of the insects of Surinam, in which she gives an 
amusing account of an alarm she herself experienced before she was 
acquainted with their nature. *' Before I knew," says she, *' that 
these instfcts possessed the property of shining by night, the Indians 
ouce brought me several, which I put into a box. In the night they 
made #o mucli noise, that they awoke and alarmed me consider^ 
ably. I called for a light, unable to conceive whence the noise prf>> 
ceeded. Finding that it came from the box, I opened it; but bemg 
still more terrified on seeing a flame of fire issue from it, I dropped 
the box in my fright : but perceiving that a new flame appeared 
whenever anv of the animals came out, I recovered from my appre* 
hension, aucT again collected the insects, greatly admiring their 
splendid appearance." She adds that the light from one of these in- 
sects is sufficient to read by. 

Dr. Darwin conjectures that the use of this remarkable property is 
to prevent the insects from flying against objects in the night, and to 
assist them in procuring sustenance in the dark . From this opinion* 
however, other writers have dissented, and apparently with great 
justice, on this ground that very few of the numerous tribe of 
niglit>insects are endowed with this luminous property, and aie« 
notwithstanding, capable of performing all their functions without 
U; aud they nave suggested that it is most probably intended to 
point out the sexes to each other, answering the same purposes as 
the voice in larger animals. T. 
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wiio retire to it in the nuny season, and during the periodi- 
cal inundations of th«triver» tbey ascend and descend 
through the cavity of this reed, and lire upon the wreck 
that floats around them on the sariace of the water. It is, 
I presume, for the purpose of affording similar retreats to 
otiier small insects, that Nature has hoUowed the stems of 
most of the (daots of our shores. The Valisneria,* which 
grows in the stream of the Rhone, and bears its flowers on 
a spiral stem, which it lengthens out in proportion to the 
rapidity of the sudden swellings of that river, has holes 
perforated through the base €f its leaves, the use of which 
appears very eKtraordinary. If you take up this plant by 
the root, ftnd put it into a large vessel full of water, you 
perceive at the base of its leaves masses of a blueish jelly, 
which gradually lengthen into pyraittids of a beautiful red. 
These pyramids are soon furrowed with flutings, which 
disengage themselves from the snmmit, invert themselves 
all round, and present, by their expansion, very handsome 
flowers, composed of radii purple, yellow, and blue. £ach 
of these flowers gradually issues from the cavity, in which 
it is partly contained, and removes to a certain distance 
from the plant, to which, however, it remains attached by 
a filament. You then perceive each of the radii of which 
these flowers are composed, exercising a particular motion, 
which communicates a circular movement to the water, 
and precipitates to the centre of each of them, all the small 
bodies that are floating around. If any shock disturb these 
wonderful expansions, every filament is instantly with- 
drawn, all the radii close, and all the pyramids return into 
their cavities, for the supposed flowers are polypuses. 
There are in certain plants parts which are considered 

• For an accc/nnt of the Vatisnena see the Travels of an anonymous 
English writer, perfoi^ed In the year 1750, in France, Italy, and the 
islands of the Archipelago. They are replete with judicious obser- 
vations of every kind. Consult, likewise, respecting the genepa and 
the various fruits plants, and animals of tropical countries, the 
§prightly Father dn Tertre. the patriotic Charlevoix, Jean de Laet, 
the historian, and all such travellers as have written on Nature, nn. 
biassed by a spirit of system, and aided by the light of reason alone. 
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at the chanctera of uncultivated Nature, but which, like 
all the rest of her worlu» are evidences of the wisdom and 
providence of her author: such are prickles. Their forms 
are infinitely varied, especially in hot countries. Some 
are shaped like saws, like hooks, like needles, like tlie head 
of a haltierd, and like caltrops. Some are round, like awls, 
triangular, like a piercer, or flat, like a lancet There is 
no less variety in their aggregations. Some are ranged on 
the leaves in clusters, like those of the Indian fig; others 
in stripes, like those of the taper. Some are invisible, as 
those of the shrub of the West Indies, known by tlie de- 
nomination of captain*s wood. The leaves of this for- 
midable plant appear above smooth and shining; but they 
are covered underneath with very delicate prickles, which 
are placed in such a manner, that if you apply your hand 
to them ever so slightly, they will run into your fingers. 
There are other thorns which are placed only on the stems 
of plants; while others again are confined to ttie branches. 
In our climates we find scarcely any, excepting on bushes, 
and on a few plants : but in the Indies they are distributed 
over a great number of trees. Their very various fonns 
and dispositions have relations, with most of which we are 
unacquainted, to the security of the birds, which live upon 
them. It was necessary that many of the trees of tliaf 
country should be armed with thorns, because there are 
many quadrupeds that climb them for the purpose of eat- 
ing the eggs and the young of birds, such as the monkey, 
the civet-cat, the tiger, the wild-cat, the opossum, the 
palm-rat, and even the common rat. The Asiatic acacia* 
affords to birds a retreat inaccessible to their enemies. It 

• There i» an Asiatic acacia to be seen in the beaatifal garden si 
tuated near the gate of Chaillot, which formerly belonged to the vir 
tunas Chevalier de Gensin . As to the name of the false acacia, given 
to the American acacia, 1 must observe that Nature produces nothing 
faise. She has varied all her productions in every country, for the 
purpose of giving them relations adapted to the elements and to ant. 
mals; and when we fail to find the characters which we have 
r scribed to them, it ts not her works that we ought to charge with 
falsehood , but our systetus. 
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bears no prickles on its trunk, or on its branches; but a^ 
the height of ten or twelve feet, exactly at the place where 
the branches of the tree shoot ofi^ there is a ring com* 
posed of several rows of large thorns, from ten to twelve 
inches in length, and projecting nearly like the head of 
a halberd. With this rampart of spikes the tree is incir- 
cled, so that it is impossible for any quadruped to ascend. 
The American, or as it is improperly denominatecl the 
fklse acacia, has its thorns formed into hooks, and scattered 
over its branches, undoubtedly in consequence of some un- 
known relation of opposition to the species cf quadruped 
that makes war upon the bird by which it is inhabited. 
There are in the West India Islands trees which have no 
prickles, but which are furnished with a much more inge- 
nious protection. A plant, known in those countries by the ' 
appellation of the prickly thistle, a species of creeping 
taper, attaches its roots, resembling filaments, to the trunk 
of one of these trees, and runs over the ground all round 
it, crossing its branches one over the other, and forming 
a fence which no quadruped dares to approach. It bears, 
besides, a fruit very agreeable to the palate. On behold- 
ing a tree whose foliage is harmless, filled with birds that 
have constructed their nests in its branches, surrounded at 
its root by one of these prickly thistles, you are presented 
wKh the idea of one of those defenceless commercial cities 
apparently accessible, but the vicinity of which is protected 
by a citadel, which encompasses it with its long entrench- 
ments. Thus the tree is on one side, and its thorn on the 
other. 

The quadrupeds that live on the eggs of birds, would 
be reduced to great . embarrassment, if Nature had not 
caused a vegetable of a very extraordinary form, which 
gives them access, to grow from the tops of these same 
trees. It is, in every respect, the opposite of the prickly 
thistle. It is a root two feet in length, as thick as a man's 
leg, pricked as if with a iKxlkin, and attached to a branch 
of the tree by a multitude of fibres, nearly in the same 
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maoner as the prickly thistle adheres to the base of the 
trank. Like the other, it derives its nourishment from 
the tree, and throws out ten or twelve large leaves in the 
form of a heart, three feet kmg and two broad, resembling 
those of the nymphaea. Father du Tertre calls it the ihbe 
root of China. What is still more singular, it lets down per- 
pendicularly from the top of the tree on which it is placed, 
several very strong cords, which are of the thickness of 
a quill throughout their whole length, and take root in the 
ground. The plant has no scent, but its cords smell like 
garlic. Undoubtedly when a monkey, or any climbing ani- 
mal, perceives this large standard of verdure, notwith- 
standing the tree is surrounded at its foot by a rampart of 
thorns, this sig^l announces that he has a friend within 
the fortress: the smell of the cords which reach to the 
ground, directs him to the scaling ladder, even in the night, 
and while the birds are sleeping quietly in their nests^ se- 
cure in the strength of their fortifications, the enemy ob- 
tains possession of the town through the suburbs. 
'- In those countries the thorns of the trees protect the very 
insects. The bees tliere make honey in the aged trunks of 
thorny trees, hollowed by the hand of time. It is very 
remarkable that Nature, who has provided this resource 
for the bees of America^ has withheld from them a sting, as 
if those of the trees were sufficient for their defence. To 
this cause it is I believe, to be ascribed, though no atten- 
tion has been paid to it, that we have never been able to 
rear in the West Indies the bees of the country. Without 
doubt they refuse to inhabit domestic hives, because they 
consider themselves to be there insecure; but they might 
perhaps have been induced to remain, had the hives offered 
to them been covered and protected by thorns 

If Nature employs thorns to defend the very flies from 
the insults of quadrupeds, she sometimes makes use of the 
same means to deliver quadrupeds from the persecution of 
common flies. She has, it is true, bestowed on those which 
are most exposed to it, manes and tails lumished with long 
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bair to drive them aivay; but the multiplication of these 
insects is so rapid in hot and damp seasons and countries, as 
Co threaten every species of animal with destruction. One 
of the vegetable barriers opposed to them by Nature is the 
dMOfuea muscipuUu This plant bears on the same branch 
opposite leaves, besmeared with a saccharine liquid, resem- 
bling manna, and bristled with very sharp prickles. When 
a fly settles on one of these leaves, they instantly close like 
the jaws of a rat<trap, and the fly is spitted in several 
different places. There is another species of the dionsea, 
which catches these insects with its flower. When a fly 
attempts to extract its nectar, the corolla, which is tubulated, 
shuts at the neck, seizes the insect by its proboscis, and thus 
puts the little plunderer to death. It grows in the Garden 
of Plants, at Paris. We shall observe that its flower, in the 
form of a cup, is white andstieaked with red, and that these 
two colors universally attract flies, which manifest a great 
avidity of milk and blood. 

There are aquatic plants which produce thorns, adapted 
to the catching of fishes. In the Garden of Plants may be 
seen an American vegetable called martirUOf the flower of 
ivhich has a very agreeable smell, and which from the form 
of its rounded leaves, the smoothness of their stalks and of 
its stems, has all the aquatic characters that have been 
already mentioned* It has likewise the peculiar property 
of transpiring so copiously, as to appear to the touch as if it 
had been sprinkled with water. I have therefore no doubt 
that, in its native soil, this plant grows on the brink of 
waters. But the husk that incloses its seed possesses a very 
extraordinary nautical character. It resembles a fish half 
dried, black and white, with a long fin on the back. The 
tail is very long, and terminates in a very sharp puint, 
curved into the form of a fish-hook. This tail is common- 
ly separated into two, and thus exhibits the appearance 
of a double hook. The configuration of this vegetable 
fish is perfectly shnilar in size and in form to the hook 
which is used at sea for catching the gilt-head; and at 
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the head of which n fixed the figure* in Uaea, of a fly. 
in(^*fiih, ezeepttng that the hook for gitl^heads haa only 
one barb, while the pod of the martinia has two^ whiefa must 
render its effect the more infallible. This pod contains 
several black, shrivelled seeds, resembh'ngflatiefted globules 
of 8heep*8 dung. 

As I possess few books on botany, I knew not of what 
country the martinia was a native; but, having recently 
consulted the work of Luinseus, I found that it came from 
La Vera Cruz. That celebrated naturalist finds in this 
shell no other resemblance than to a woodcockVhead ; bat 
il he had ever seen the hook lor gilt-heads, he would not have 
hesitated a moment to acknowledge the similarity, espedatty 
as the extremity of this supposed beak bends back into two 
hooks, which prick like pins, and are, like the whole pod 
and the stalk which connects it with the stem, of a ligneous 
and horny substance, which it is extremely difficult to 
break. John de Laet informs us that the land of La Vera 
Cruz is on a level with the sea, and that its port, called St 
John de HuUoa, is formed by a small island, no higher than 
the surface of the water; so that, as he tells us, when the 
tide is very high, it is entirely covered. These inundations 
are very common at the bottom of the Gulph of Mexico, as 
may be seen in the account which Dampier has given us 
of the Bay of Campeachy, which is in that vicinity. Hence 
I presume that the martinia, which grovrson the inundated 
shores of La Vera Cruz, has certain relations of which we 
are ignorant, to the fishes of the sea, particularly as the 
seeds of several plants and trees, described by John de Laet, 
have very curious nautical forms 

There is no occasion to seek among foreign plants the 
relations between vegetables and animals. The bramble^ 
which affords shelter in our fields to so many small birdc^ 
has its prickles formed into hooks; so that it not only pre- 
vents the cattle from disturbing the birds in their retreats^ 
but frequently seizes a lock of wool or of hair, as a reprisal 
for hostilities committed, and an indemnity for damages 
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mtained. Pliny anerts that this w«« the cause of the 
animority hetweea the linnet and the aia* That qoadruped, 
whose palate is proof against prickle% fEequeotiy browses 
on the bush in which the linnet builds her nest. She is 
so terrified at his Toice^ that, on heairag it^ says he», she 
throws down her eggs» and her yoHBg, when recently 
hatdiedy die of affright But she makes war upon him in 
he/ turn, fixing herself on the scratches made by the 
thorns^ and pecking the flesh to the very bone. It must 
be a carious spectacle to view the conflict between this 
diminutive and melodious bird, and the dull, braying, but 
inofifeiiftive auimal. 

If we were acquainted with tne animal refaitions of 
plants, we should possess much informatiott relative to the 
instincts of beasts, to which we are yet strangers. Wc 
i^ould know the origin of their friendships, and of their 
animosities, at least of those which are formed in society; 
5>r as to such as are innate, I do not think that their cause 
will ever be revealed to man. These are of a different or- 
der, and of another world. How so many animals luiVe 
entered into life, harboring animosities, without having ever 
been offended; furnished with skill and industry without 
having served an apprenticeship; and endowed with i». 
stincts mote infallible thi^ experience ? Wherefore has the 
electric power been conferred on the torpedo, invisibility on 
the cameleon, and even the light of the stars on a fly ? Who 
taught the aquatic bug to glide over the waters, and to 
another species of bug to swim on its back ; both the one 
and the other to catch the prey which hovers on the surface f 
The water-spider is still more ingenioas. She incircles 
a bubble of air with her threads, places herself in the mid- 
dle, and plunges to the bottom of the stream, where her 
bubble appears like a globule of quicksUver. There she 
ranges under the shade of the nymphsea, free from the 
dread of every foe. If in this species two individuals of 
different sexes chance to meet, and to please eabh other, 
the two globules approximating, unite into one, and the 
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wo insects are in the same atmosphere. The Romaoiv 
who constnicted, on tiie shores of Baise, saloons under the 
waves of the sea» for the purpose of enjoying the coolness 
and the murmurtag of the waters amid the heats of sum- 
mer* were less skilful and less Toluptuous. Were a man 
to combine in his person those wonderful faculties which 
are conferred upon insects, he would pass for a god among 
his fellow-creatures. 

It is of some importance ttoat we should at least be ac- 
quainted with the insects which destroy those that are 
injurious to us. We might learn from their wars to live 
in peace. The spider catches flies inN nets ; the formica- 
too surprises the ant in a tunnel of sand ; the four-wioged 
ichneumon seizes the butterfly on the wing. There is 
another species of ichneumon so small and so cunning as 
to lay its eggs in the anus of the vine-fretter. Man might 
multiply at pleasure the families of insects which are usefal 
to him, and might diminish the number of those wbicli 
commit such depredations on his crops. The little birds ot 
our groves tender him for this purpose services still more 
extensive and agreeable. They are all governed by the 
instinct of living near htm and his flocks. A single species 
of them might frequently be sufficient to protect the cattle 
from the insects that torment them in summer. There is 
in the north a gad-fly denominated Kourma by the Lap- 
landers, the oHrui rangiferinus of the learned, which 
torments the domestic rein-deer to such a degree as to 
force them away to the mountains, _and sometimes even to 
cause their death, by depositing its eggs in their skin. Oa 
this subject many dissertations have, as usual, been written, 
but without leading to the application of any remedy. I am 
convinced that there must be birds in Lapland which 
would deliver the rein-deer from this dangerous insect, did 
not the Laplanders scare them away by the noise of their 
fire-arms. These weapons of civilized nations have over- 
spread all our plains with barbarism. The birds formed 
for eral>ellishing the habitation of man shun it, or approach 
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with mistrust. The use of fire-arms ooglit at least to be 
prohibited around peaceful flocks. When the birds are 
not scared away by the fowler, they follow their natural 
instincts. I have frequently seeu in the Isle of France 
a species of starling, which is called martin* and wa» 
brought to that country from India, perch with the utmost 
faffliliarity on the backs and horns of cattle, tor clean them 
of vermin. To this bird that island is at the present day 
indebted for the destruction of the locusts wliidi formerly 
made such ravages there. In those districts ef Europe 
where man still exercises some hospitality towards innocent 
birds, he sees the stork build her nest on the ridge of his 
house; the swallow flutter about in his apartments, and 
the vragtail, on the bank of the river, wheel round his 
•beep ti3i protect them from the gnats. 

The foondation of all this knowledge rests oo the study 
of plaots. Each of them is the focus of the Hfe of the 
animals whose species are there ccrflected in a point like the: 
radii of a circle at their centre 

No sooner has the sun, arrived at the sign of Aries, 
given the signal of spring to our hemisphere, than the 
tainy aud hoi wind of the south takes its departure from 
Alftca, swells the seas, causes the riven to overflow their 
banks, for the purpose of manuring witfk their mud the 
accent plains^ overturn in the fMreste the aged trees, the 
decayed trunks, and every thing that presents any obstacle 
to fhtnre vegetatbn. It melts the snows that cover our 
fields^ and advancing to the very pole, it batters to pieces 
and dissolves the prodigioos masaes of ice which winter 
bad there accummulated. When this revolution, known 
all over the world by the name of the equinoctial wind, 
has taken place in the month of March, the sun torna 
night and day around our pole, so that not a single point 
in the whole northern hemisphere escapes his influence. 
With each parallel that he describes in the heavens, a 
girdle of new plants incircles the globe. Each of them 
appears successively at its allotted hour aud station; it 
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receifCi rt one and tlie tame time the light in its flowers 
and the dew of heaven on its foliage. As it increases in 
growth, the yarioos tribes of insects which it nourishes 
likewise make their appearance. At this period every 
speeies of bird resorts to that species of plant with which 
she is acqnaintedy there to build her nest, and to feed her 
young with the animal prey which it presents to her, as a 
substitute for the seeds which it has not yet produced. 
We soon behold the migratory birds arrive to take their 
portion. Fint comes the swallow to preserve our habita- 
tion from vermin, by constructing her nest around it 
The quailfl^ forsaking Africa, and skimming the bilk>ws 
of the Mediterranean, spread, in countless flocks, over the 
vast meadows of the Ukraine. The heath-cock pursues 
his course toward the north, even as far as Lapland. The 
wild ducks and geese, and the silvery swans, forming long 
triangles in the air, advance to the islands bordering on 
the very pole. The stork, formerly adored in Egypt, 
which she abandons, crosses over Europe, halting here 
and there^ even in cities, on the roofs of hospitable Ger- 
many, All these birds feed their young with the insects 
fostered into life by the newly expanded herbage. The 
fishes too tlien leave in legions the northern abysses of the 
ocean, allured to the mouths of the rivers by clouds of in-, 
sects, which are hurried along in their waters, or are. 
hatched on their shores. They stem their currents in> 
shoals^ and advance bounding to their very sources. Others, 
as the North-capera,f suffer themselves to be carried ailong 
by the general current of the Atlantic Ocean, and appear 
like the hulls of ships on the coasts of Brasil and of Guinea. 
Quadrupeds themselves then undertake long peregrina- 
tions. Some proceed from south to north with the sun ; 
others from east to west. Some traverse the rugged chains 
of mountains; others follow the courses of rivers that have 
never been navigated ; lengthened columns of black cattle 

« Jh^ Nort(|caper it a »peci«s of tne W|iale. T, 
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pasture in America along the banks of the Mechaaebe^ 
which re-echo with their bellowings. Numerous squad- 
rons of horses cross the rivers and the deserts of Tartary; 
and wild sheep wander bleating amid those boundless 
solitudes. These flocks have neither overseer nor shep- 
herd to guide them in the deserts by the sound of his pipe ; 
but the expansion of the herbage^ which they know, fixes 
the moment of their departure, and the limits of their 
journey. Each animal then inhabits its native situation, 
and reposes beneath the shade of the vegetable of its an- 
cestors. It is then that the chains of harmony are bound 
more tightly, and that all being animated by consonances 
or by contrasts, the air, the waters, the forests, and the 
rocks seem to be vocal, to be impassioned, and to murmur 
forth their delight. 

But celestial intelligences alone are capable of embracing 
this vast concert Man, if he would study Nature with 
advantage, must confine his researches to a single vegeta- 
ble. For this purpose he must make choice of an aged 
tree in some retired spot. He might easily form a judg- 
ment whether it be in its natural situation from the cha- 
racters I have indicated, and still better frOm its beauty and 
from the accessories which Nature never fails to associate 
\vith it, when the hand of man has not deranged her 
operations. He would first observe its elementary rela- 
tions, and the striking characters which distinguish the 
species of the same genus, some of which grow at the 
lources of rivers, and others at their mouths. He would 
next examine its convolvuluses, its mosses, its misletoes, 
its scolopendras, the fungi at its roots, ai\d even the grasses 
that grow under its shade. In each of its vegetables he 
would perceive new elementary relations, adapted to the 
places which they occupy, and to the tree that supports 
or shelters them. He should then direct his attention to 
all the species of animals which make it a habitation, and 
he would be convinced that there is not -a single one which 
has not decided and characteristic relations to the depen-' 



312 STUDIES OF NATURE. 

denciei of its TegetaUoo. If this tree were growiog in 
the Midst of a forest* itself of considerable aotiqoity, it 
would probably have in Us Tidnity the tree which Nature 
has fonned to contrast with it in the aame situation, as, for 
example, the birch with the fir. It is farther probable 
that the acceMory vegetables and animals of the last would, 
in like manner, ibrm a oontrait with those of the fint 
These two spheres of observations would mutually eluci- 
date each other, and would diffuae the clearest light over 
the manners of the animals which frequent them. We 
should then possess an entire chapter of tliat immense and 
sublime history of Nature, with the alphabet of whidi we 
are still unacquainted. 

I am convinced that, without iatigue, and almost with- 
out trouble, we should make the most curious discoveries; 
were we to confine our studies to one at a time, we should 
find a multitude of the most enchanting harmonies coo- 
nected with it To enjoy some imperfect sketches of this 
kind, we must have recourse to travellers. Our Ornitho- 
logists, fettered by their methods, are anxious only to swell 
their catalogue, and take notice, in birds, of nothing but 
the daws and the beak. It is not in their nests that they 
observe them, but in sporting and m their pouch. They 
even consider the colors of birds as merely accidental. It 
is not, however, by chance, that, on the riiores of Brasil, 
Nature has painted with a beautiful carnation red, and that 
she has tipped with black the extremities of the wings of 
the ooara, a species of curlew, which inhabits the dark* 
green foliage of the faletwoier^ that grows in the boson of 
tiie waves, and bears no apparent flowers. The savis, 
another bird of the same climate, is yellow on the belly, 
while the rest of its plumage is grey. It is about the sise 
of a sparrow, and perches on the pepper-plant; whose 
flowers have no brilliancy, but whose seeds it swallows^ 
and sows in every direction* To these consonances must 
be added those of situation, which itself derives so much 
teauty from the vegetable by which it is overshadowed 
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These hamonies are described by Father Fraucois d*Ab* 
beviHe, Acoordiog to the History of Voyages, by the 
Abbe Prevost, the banks of the Senegal produce a fluviatic 
tree, with prickly leaves, and branches pendent in the form 
of arcades. It is inhabited by birds called Kurbalos, or 
ibhers, of the size of a sparrow, and with variegated 
plamage. Their bill is very long, and armed with small 
teeth, like a taw. They 3uild nests of about the bulk 
of a pear. They construct them cX earth, straw, and 
moss, and suspend them by a long thread from the extre* 
mities of the branches that overhang the river, in order to 
secure themselves from the serpents and the monkies, 
which sometimes find means to dimb up after thcon. 
There is nobody who would not take these nests, at a 
little distance, for the fruit of the tree : some of those trees 
contain upwards of a thousand. The kurbalos are seen 
fluttering incessantly over the water, and returning to their 
nests with a motion that dazzles the eyes. According to 
Father Charlevoix, there grows in Virginia, on the shores 
of the lakes, a laurel-leafed smilax, whose root shoots op 
several stems, the branches of which embrace all the sur- 
ounding trees, and rise to the height of more than sixteen 
lieet In summer they form an impenetrable shade, and in 
wmter afford to the birds a temperate retreat Its flowers 
are for from brilliant, and its fruit grows in round clusters^ 
filled with black seed. The principal inhabitant of this 
smilax is a very beautiful species of jay. The head of this 
bird is decorated with a long black crest, which he erects 
at pleasure. His back is of a dark purple color. His 
wings are black on the inside, blue externally, and white 
at the tips, with black stripes across each feather. His 
tail is blue, and striped in the same manner as his wings; 
and his cry is not disagreeable. There are birds which 
never lodge upon their favorite plant, but opposite to it 
Such is the colibri, which, in the West India Islands^ fre- 
quently nestles on a straw belonging to the thatch of a 
cottage, in order to live under the protection of man. In 
VOL. II. £ e 



514 STUDIES OF NATURE. ' 

our climatesv the nightin^le constructs his oest under 
cover of a bush, selecting in preference such situations 
where there are echoes, and taking care to expose it to the 
ndorntng sun. Having employed these precautions, he 
takes his station in the vicinity against the trunk of a tree^ 
and there, confounded vrith the color of its bark and 
motionless, he becomes invisible. But he soon animates 
with his divine melody the obscure retreat which he has 
chosen, and by his enchanting strains efiaces all the bril- 
liancy of plumage. 

But whatever charms may be diffused by animals ' and 
by plants over the situations which have k)een assigned 
them by Nature, I can never think that a landscape pos- 
sesses all its beauty unless I perceive in it at least one little 
hut The habitation of man gives to every species of 
Ycgetable a new degree of interest or of majesty. Nothing 
more than a tree is, in many instances, necessary to cha- 
racterize in a country the wants of its inhabitants, and the 
Wunty of Providence. I love to see the family of an Arab 
Mneath the date-tree of the desert, and the boat of tlie 
native of the Maldivia [slands, loaded with cocoa-nuts, 
caider the cocoa-trees of their sandy beach. The hovel of 
■ poor negro, destitute of ingenuity, pleases me under the 
hade of a calebash-tree, which produces all his domestic 
utensils. Our magnificent hotels dwindle in the city into 
paltry houses; in the country they are castles, palaces^ 
iemples. The long avenues which announce them, ar« 
confounded with those that form the communication of 
empires. This, however, is not what I consider as the 
most interesting in our rural scenery, and have often pre- 
ferred to it the view of a fisherman's hut, built on the bank 
of a river. Willi delight I have sometimes reposed under 
the shade of vvtliows and of poplars, on which were sus- 
pended bow-nets made of their own branches. 

We shall now proceed to take, as usual, a rapid glance 
of the harmonies of plants to man ; and for the purpose of 
introducing at least something of order into a subject so 



STUDIES OF NATURE- 315 

rich, we thalt fiirfher divide these harmoiiiesy relatively 
to man htinielf» into elementary^ into vegetable, into ani- 
ma), and into human, properly to called, or alimentary. 

HUMAN HARMONIES OF PLANTS. 

OF THE ELEMINTART HARMONIES OP PLANTS WITH 

RELATION TO MAN. 

If we consider the vegetable order under the simple 
relations of strength and magnitude, we shall find it divided 
generally into three great classes^ into herbs, into shrubs, 
and into trees. We shall first remark that herbs are of 
a substance pitiant and tertder. If they were hard and 
ligneous, like the young branches of trees^ to which it 
might appear that they ought naturally to have a reseip- 
blance, since they grow on the same soil, the greatest part 
of the earth would have been inaccessible to the foot of 
man, till the hatchet or fire had cleared the way. It is 
nor, therefore, by accident that so isiany grasses, mosses, 
and herbs are of a soft and yielding texture, nor from want 
of nourishment, or of the means of expansion ; for some of 
these herbs rise to a great height, such as the banana of 
India, and several ferulaceous plants of our climates, which 
attain the elevation of a little tree. 

On the other hand there are ligneous shrubs, whicn do 
not exceed herbs in size, but they grow, in general, in 
rugged and steep places, and afibrd to man the facility of 
climbing^ op them, by shooting even into the very clefts 
of the rocks; But as there are rocks which have no clefts, 
and which are perpendicUlair as walls^ there are likewise 
creeping plants, which, talcing root at their bases, adhere 
to their sides, and rise with them to a height exceeding 
that of the most lofty trees: sueh are the ivy, the virgin- 
vine, and a great number of the lianes which clothe the 
rocks of southern regionsL If the earth were covered with 
this- kind, it would be impossible to walk upon its surface. 

Be2< 
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It it very itnwrkable tl^il^ on the diwovery M uninliabiteci 
islaiidi, fome were found covered with forest^, aa the Island 
of Madeira; otben in which there was nothing but herb- 
age and rushes, as the Malouin Islands, at the entrance of 
the Streight of Mageliau; others merely clothed with 
mosses, as several islets situated on the coast of Spitz- 
bergen; others, in great number, in which these difierent 
vegetables were blended together: but I know not of a 
single one which was found to contain only bushes and 
liaues. Nature has placed those clvsea only in places 
difficult to be scaled* m order to facilitate the acceas to 
man. It may even be asserted that no precipice is so 
steep but what may be surmounted with their assistance. 
By cheir aid the ancient Gauls were on the point of scaling 
the CapitoL 

As to trees, though they are replenished with a vege- 
tative force which raises them to a great height* yet most 
of them do not send out their first branches but at a cer- 
tain distance from the ground: so tliat* though they fona, 
at a certain elevation, an intertexture impenetrable to the 
sun, extending to a considerable distance around them, 
they however leave about their base avenuei suAcient to 
lender them accessible, and to enat^e man to traverse the 
forest with ease in every direction. 

Such then are the general dispositions of vegetables qa 
the eartb» with reliction to the necessity whidh man has to 
rang:e over it; the herbage serves. as a carpet to h» feet; 
the shrubbery as a ladder to his b^ds; and the trees as 
paraapls oi^er bis head. Nature, having establwhctd these 
proportions among th^m, distributed Uiem over every 
variety of situation* (x>n£prring upon them, abntnctedly 
from their individual relations to tho elements and to vai^ 
malm the, qualities be^t adapted to supply the wantt of 
man, suid to compensate in bis favor the inconvQmeaicies ctf 
climate. Though this manner of studying her works is 
now held in contempt by moit naturalists, yet it is to this 
that we shall confine ounelv^ We have just been con* 
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itdering plants accordiDg to theit size like gardenen; w€ 
•hall now proceed to examine them after the • manner of 
the wood-catter, the huntsman, the carpenter, the fisher- 
many the shepherd, tiie mariner* and even the nosegay 
girl. It is of little importance whether we appear learned, 
provided we cease not to he men. 

In the regions of the north, and on the sammit of cold 
mountains, grow the pine, the fir, the cedar, and most of 
the resinous trees, which shelter man from the snows by 
the thickness of their foliage, and furnish him, during win- 
ter with torches and fuel. It is very renmrkable that the 
leaves of these evergreens are filiform, and exceedingly 
wdl adapted, from this configuration, which possesses the 
ferHier advantage of reverberating heat like the hair of 
animals^ to resist the violence of tlie winds^ which com- 
monly prevail in elevated situations. The naturalists of 
Sweden have observed that the most productive pines are 
ibund in the dryest and most sandy regions of Norway. 
The larch, which likewise delights in cold mountains^ has 
a very resinous trunk. Mathiola, in his useful commen- 
tary on Dioscorides, says, that no substance whatever is 
more proper than the charcoAl from these trees for speedily 
melting iron ores, in the vicinity of which they are ibnd of 
growing. They are, besides^ covered with mosses, some 
species of which catch fire at the slightest spark. He 
relates that being obliged to pass one night on the lofty 
mountains near the pass of Trent, where he was botanizing, 
he there found a great number of larches, bearded all over, 
as he says, and quite white with moss. The shepherds of 
the place, with a view to afford him some amusement, set 
fire to the mosses of some of the trees, which bnrst into « 
a flame with the rapidity of gunpowder. The flames and 
tlie sparks seemed, amid the darkness of night, to ascend 
to the very sky. They diffused, while burning, a very 
agreeable smell. He farther remarks that the best agaric 
grows upon the larch, and that the soldiers, who,- ni his 
thne, were armed with match-locks, employed it for keep. 

Be3 
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ing up • iie» nod imkkif 9atc|w«» Thw Natiii«!i i« 
crowning the aammU of Goi4 unci ferrqgUiQiw inoa^UMit 
with tbcve predigioui yegelnWe Arches, bw pWc^d the 
■Mteh in Ikeir braoolie^ tbe til>4<v at thwf A»t» md tiie 
sted at their fQfliU<. 

On the Boath, on th^ coQtraryg UffiB ppca^ ia their 
foliage tea, urnhKHaa. wd pamiQip. The l?tanier has 
each of ita \tkw» fold^ lihe a Aiii» ftt^chad tq a )aag 
■talk, and reMWibUngi when ^sonipletely ^ptmid^ t 
radiating tup of verdam. Two qf tfifp^ ^r^ea niay be; n^ 
in the Garden oi Plants* at Paris, The leaf of th^ bimm 
rtMasblea a Umg and hrwid gir4)% which Mnd<Nd4lMlly 
proeiHPed it the nam^ qf Adam's fig^^K^ The magn^hpde 
•f tha laarea of aeferaj apcqief <f( tr^fa incHi^aes ip preppr- 
lion as we approach the Un^ Th^t «f ^ i^o/^h <mt!^ 
But*trae of tbeSedhellea Islands is from tw^^ tp Q^t^en M 
in lengthy and seven or eight in hveadth. U i? ^iScieat 
to cover a numerons family. On^ of th^i^ leaves is to ^ 
seen in the Museum of Natural History. Tk^t ^ the tsli- 
pot of the Island of Ceylon if nei^Hy of the a^nie t^j^ 
The interesting and unfortunate Robert Kno^^ who 1^ 
given the best account ^ thai island with wbi<^ I ^ 
acquainted. says» that one of th^q^ leaves is (»pahle of 
covering fifteeu or twenty persons. When it is dry, he 
adds» it ia both strong and pliaiit, po that yon may fold i^nd 
expand it at pleasuret being naturally plaited lihe a fan. 
In this state it is not larg<|r than a mau*s arm, and ^Ltremely 
Hght The natives cut it into triangles, though it is aatti- 
rally round, and each of th?m carries a piece on his head, 
holding in his hand the pointed end before, to open a pas- 
sage through the bushes. With this leaf the soldiers con* 
struct their tents. They (^sider it, and with justice; as 
one of the greatest hlesisngs of Providence, iti a country 
parched by the sun» and inundated by rains during one 
half of the year. Nature ha^» in those cUiqatea» provided 
parasols for whole villages; for Ihe-Qg-tree, denonuo^ted 
in India the fig^nee of the Bni^if^n^ and o^ whicl| a draw- 



■p^ 



■ P^^^IP^ 



STUDIES OF NATURE. 319 

iag mkj be wen in T«f evwr ml otber lii?eller%, grows 
QB the burmog nmd iUelf of the «ea*ab<»^ thfovring out 
froitt the exUenities of lt» hraodiGp « multitude ai tlioot^ 
whiflh Snchiie towMrdft Ibe ground* Uk^ root in it» «g4 
fohfei arottsd the pHneifMil tnmb * nwottitiid^ of ofcades* 
co¥ei«d with f»li«g^ impenFious to. the inn. 

In cNir tempemte chnmte* wo e«pei;ieiioe » nmUr bck 
nevolence on the par^ of NMore. It is. int the hoA and dry 
»u that she bestows nn np a. vsrttty of Oru!U% replenished 
refreshing jumfb sofih sf the ohcnryft the pefK:h» the 
melon; and at the appvosph q( wipti^ suph as warm iw 
by. their oili^ as the almond wdUm wiiUiot Some natu- 
ralists have coDsidj^red the; ligaeous shej^s of thoie frnita as 
the .meant of preserving theif set^ agaiupt tlie rigors of the 
inclemtftt season; but thepe, aa we havn aUeady seeo» a^ 
the means of nnvigal^n< Nature employs others with 
whieh we are not «Qquiaolte4 to, pfeserve the substaneea 
of fruita from the vnprmipns of th^air. She preserves» 
for example^ through thie whole, winter*. fCivetral apecies of 
applea and pear^ wMch. )m^ uo, o^her covering than 
n pellicle so dehciite th|t it i^ inip^ihdie to determine its 



Nntnre haa piaoed in humid a^ijd parchedi situations otlier 
vegetahki^ Vm quahtP^ of wh^ ar# inenpli^Miile by the 
laws ef our pl^rm^ bnjt which iidminibly correspond with 
the necessitiea of thjs inhabitant of thosQ placi|«i, By the 
side of waters gvow V^ pUnM Pf^ 4)0 tircief which ajre the 
dryest, the lightest* and qona^iqueAtly the fnost proper for 
GvofMg them* SuiBh ar^ the ree^ wbic^h a;^ hollow* and 
the ruahea filled with wfl^mfiiable p\th« It requires but 
a moderate bnnd^ of ruslies to suppnift s very heavy man 
upon the water. On the, banM of the \akea of the north 
gfQw thoee pi«digion# bir<M»-tree8, the Jps^k of one of which 
m sufficient to.mal^R a large canoe.. Xbi« bark wi^emUa^ 
leathet in mppWsSt and: is so incorruptible by humidity* 
thatt ift BusiWf I hair^ s^n some of i^ ej^tiiacted from under 
the earlh wMh whioh powder nsAg^^&'m^ were covered. 
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though it liad lain there evcf siWee the thne of Peter *tbe' 
Great According to the teitimoay of Plkiy and Plotarch, > 
four hundred years after the death of Numa, the books 
whieh that great king had directed to be deposited witb 
his body in tlie tomb, were ^otmd at Rome. The body; 
was totally consumed; but his books, which treated of' 
philosophy and of religion, were in auch preservation* that 
Petilius, the pnetor, read -them by the command 4^ the 
senate. On the report which he made concerning • them,- 
it was decreed that they should be burned. They were' 
written on the bark of birch. This bark separates into* 
ten or twelve leaves, white and thin like paper, and sop-' 
pHed the place of that material to the ancients* Nature 
presents to man other means of passage on other ahores.^ 
On the banks of the rivers of India she has placed the 
bamboo, an enormous reed, which there somethnes attains 
to the height of sixty feet, and to the thickness of a man's 
thigh. The space comprehended between two of its 
joints, is sufficient to support a man upon the water. The 
Indian seats himself astride upon it, and thus crosses rivers, 
paddling along with his feet. The Dutch navigator, 
John Hugo de linschoten, an author deserving of ciedit,- 
assures us that the crocodiles never touch persons who are 
crossing rivers in t)iis manner, though they frequently at^' 
tack canoes, and even the boats of Europeans. He ascribes 
tifas abstinence on the part of that voracious animal to an- 
antipathy which he has to that species of reed. Fran9ois' 
Pyrard, another traveller, who has observed Nature with 
attention, says, that on the shores of the Maldl^a Islands, 
grows a tree called candou, the wood of which is so light, 
as to serve the fishermen for cork. I think I once had in 
my possession a piece of a tree of the same species. It 
was stripped of the bark, perfectly white, as thick as my 
arm, about six feet long, and so light that I could lift it 
by my finger and thumb with the greatest ease. In the 
same islands, and on the same sands rises the cocoa-tree, 
which ther^ thrives in greater beauty than in any other 
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psit of the wiorldL Thus the tree^ the MOtt tnefal to 
mariiieri, groiM on the shoref of tboae leai that are the 
inest navigated* £«crf oue luionrs thait a- vesael is there 
eoBStruQted wilK its woody that its leatea are formed into 
sails, its tnmk into a mas^ that tlie tour which siirroiiiids 
its fruit is wnnght into eordage, and that it is afterwards 
fteigbtad with a tsKtpt of its own cocoa-nuts. It is ftnrther 
imiaidcable thaft the coeoa-out^ before it arrives at perfect 
matiMStyi oontatna a liquor which is an exoelleni antiscor- 
b«(ie« Is it net l^eat a ntracle of Nature that this frnit, 
replenisfaed with, milk, should grow on barren sands^ and 
OB the hordera of the^briny deep f Nay, it is only on the 
sea-shore that the tree ,^i^iob fa«ars it attains its greatest 
beauty; for few of them are to be found in the interior of 
any comtvyi Natove htti'ptoced a pdm-tree of the same 
ftauly^ bat of anothttv specie^ on ttie suomiit of the moun- 
tains of the same clknales, 1 mean the cabbage palm. The 
stem of thi» tree is soaletinies more than OnC hundred feet 
in heightr end bears on its top alt its foliage, whtdi con- 
sists, of a bundi of palint-feirMiches, from the midst of which 
ianies 9 long roltof iftlded' leaves, resembling the shaft of 
a loooe. This roll eontain^ in a kind ot coriaceous sheath, 
the yoang" leaves^ which are excellent eating before their 
expsaiaion. 'Thetrank of the cabbage-palm has no wood, 
excepting at the «irenrirftrenee ; but it is so hard as lo 
torn tile edge of the best hatchet, ft may be split from 
one end to the oBier with the greatest faclltty, aiid the 
inside is filled with a spOngy substance, ' winch may easify 
be taken ool. Thus prepared, it serves ibr pipes, incor- 
raptible' by humidify, to conduct the waters, frequently 
diverted by the rock^ which are at the summit of the 
mountains. Thus the pahn-trees furnish the inhabitants of 
those regions with material fbr aqued^icts at the sources of 
the rivers, and for building Mp& at the place of their dis- 
chaige. Other species of tree^ render the same services 
io other situations. On the slio.res of the Antilles grows 
the mahogany, there itnproperly called cedar, on account 
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of its iDCorrapttbyity. It grows to such a bQlk» that with 
the trunk of a single tree they make a boat capable of 
carrying forty persons. This tree possesses another qnalHy, 
which, in the judgment of the best observers, m%ht 
render it invaldablc for ship-b'uilding; it is the only one 
on those shores which the sea-worm never attacks, though 
that insect is so destructive to every other species of wood 
that floats in those seas, as to devour whole squadnms ia 
a very short time; so that to preserve ships from its la- 
vages, we: have been obliged, within these few yeai^ to 
sheath their bottoms with copper. But this beautilhl titie 
has found enemies more &tal than the worms, in the Eu- 
ropean inhabitants of those islands, -who have almost ex- 
terminated the species. 

The manner in which Providence has contrived a sup-; 
ply for the thirst of vian in dry sttnaUons U equally 
worthy of admiration. Amid the scorching sands of 
Africa, Nature has placed a plan^ whose leaf, twisted 
into the form of a cruel^ is always iilled with a lam 
glassful of fresh water: the neck of this cruet is stopped 
by the end of the leaf ijself, ao that the water cannoti 
evaporate. She has planted on some parched districts of 
the same country a great tree called by the negroes Bos 
the trunk of which, of prodigious bulk, ia naturally holl » 
lowed out like a cistern. In the rainy season it is re> • 
plenished with water, which it keeps cool during the most 
intense heat, by means of the tufted foliage which crowns 
its summit. Finally, she has placed vegetable fountains on 
the arid rocks of the Antilles. You commonly find on them 
a liane, called the water liane^ so full of sap, that if you cut. 
a single branch, as much water is immediately discbarsed 
as a man can driuk at a draught: it is perfectly pure tad 
limpid. Ill the lagoons of the Bay of Campeachy, tiavel- • 
Icrs find relief in a different manner: these lagoons, on a 
level with the sea, are almost entirely inundated in the rainy 
season, and are so parched in the dry season, that hunten 
who have accidentally lost their way in the fonuts by which • 
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they are covered, have actually perished of thint The cele- 
brated navigator Dampier relates, that he several timos 
escaped that calamity by means of a very extraordinary 
species of vegetation, virhich had been pointed out to him 
OD a kind of pine, very common in those parts. It resem- 
bles a parcel of leaves * placed one over the other in stages; 
and on account of its form and the tree upon which it 
grows, he calls it the pine-apple. This apple is full of 
water; so that on piercing the lower pait of it with a knife, 
a good pint of very clear and wholesome water immediately 
flows from it. Father da Tertre relates that he often found 
the same kind of refreshment in the horn-shaped leaves of 
a species of Mt#t(fr, which grows on the sandy shores of 
Guadakmpe, I have heard many of our sportsmen remark 
that nothing is more proper for quenching thirst than the 
leaves of the misletoe, which grows on our trees. 

Such are, in part, the precautions employed by Provi- 
dence, to compensate in favor of man the Hieonveniences of 
every climate, by opposing to Ihe qualities of the elements 
contrary qualities in vegetables. I shall pursue them no 
farther, for the subject is, in my opinion, inexliaustible. I 
am persuaded that every latitude and every season has some 
peculiarity appropriated to itself and that every parallel 
varies them in every degree of longitude. 

VEGETABLE HARMON rRS OF PLAKtS WItH MTAN. 

If we now consider the vegetable relations of plants to 
man, we shall find them to be infinite in number; they are 
the perpetual sources of our arts, of our manufactures, of 
our commerce^ and of our enjdymenfs; but in our usual 
way, we shall only consider some of their natural and direct 
relations, among which man has introduced nothing of his 
own. 

To begin then with their perfumes, man appears to me 
to be the only sensible being that is affected by them. 
^ *iimals, indeed, and in particular the bees aud butterflies. 
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have ptantt which are peculiar to them, and vrfaieh attract 
or repel then by their emanatioBs; but these afiTectioBs 
aeen to be connected with their BecetaitieSi Man alone is 
senaible to the perfume and the brilliaiit color of flowery 
independent of, all animal appetites Even the dog^ who 
receires from domestication such a powerful tincture of 
hqman habits and manner^ appears inaenaible to this en* 
jo3rment. The impremion made upon us by flowers seems 
to be connected with a certain moral affection ; for there 
are some that enliven us, whereas ethers render us me- 
lancholy, without our being aUe to assign any other 
reasons for it, than those which I have endeavoured to 
establish in the examination of some of the general laws of 
Nature. Instead of distinguishing liiem into yellow, into 
blue, and into violet; we might divide them into gay, info 
grave, and into melancheiy. Their character is so ex- 
premlve^ that lovers in the east employ their hues to des- 
cribe the different degreea of their passion. Nature makes 
Irequent use of them relatively to us, with the same in- 
tention. When she designs to I&eep us at a distance from 
a marshy and unhealthy place, she there places poisonous 
plants which have disagreeable colors and disgusting smeUsi 
There is a species of arum which grows among the marshes 
of the Streight of Magellan, whose flower exhales such a 
strong stench of putrid flesh, that the flesh-fly resorts to 
it for the purpose of depositing her e^;s. But the number 
of fetid plants is not very great. The fields are clothed 
with flowers, most of which have very pleasing colors and 
agreeable perfuines* I wish that time would permit me 
to say something of the simple aggregation of flowers ; 
this subject is «> vast and so rich, that I have no hesitation 
to afEirm that it affords ample employment to the most 
eminent botanist of Europe during his whole life, by dis- 
covering to him every day something new, and without 
calling him more than a league from his own habitation. 
All the art with which jewellers arrange their gems is 
nothing in comparison to that which Nature displays in 
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the ajHortmeiit of flowers. I shewed J. J. Rousseta the 
flowers of different trefoils which I had collected while 
waJiiing with him : some were disposed in crowns, in 
half-crowns, in ears, in sheaves, with colors varied without 
«ud. When they were on their stems, they had other 
aggregations with plants frequently opposite to them in 
colors and in forms. L asked him if botanists paid atten- 
tion to those harmonies. He replied, no ; but that be had 
advised a young designer of Lyons to learn botany, for 
the purpose of studying the forms and the assemblages of 
flowers, and that he had, in consequence, become one of 
the most celebrated pattern-drawers in Europe. On this 
subject I quoted a passage in Pliny, with which he was 
liighly pleased: it relates to a painter of Sicybne, named 
Pausias, who learned, by meaus of this study, to paint 
flowers at least as well as the artist of Lyons knew how 
to draw them. He had, it is true, another master not less 
skilful than Nature herself, or rather one and the same 
with her, namely-^'Love. I shall give this story in the 
simple language of the old translator of Pliny, in order to 
preserve all its natural vivacity. ** In his youth," says he, 
** Pausias was enamoured of a nosegay-girl of his town, 
named dlycera, who was very pretty, and had ten thou- 
sand ways of assorting the flbwers bf nosegays stnd of chap- 
lets ; so that Pausfas, copying after Nature, the nosegays 
and the chapTets 6f his mistress, at length rendered himself 
perfect in tiiat art. Finally, he painted her seated, and 
making a chaplet of flowers, and this picture is considered 
as one of his master-pieces. He called' it Stephano-Plocos, 
because Glycera had no other means of alleviating the 
pcessure of poverty than by the sale of nosegays and chap- 
lets. And it is moreover asserted that L. Lucullus gave 
Dionysius, of Athens, two talents for a mere copy of this 
picture.'* This anecdote must have afforded particular 
pleasure to Pliny, for he has repeated it in another place. 
** The inhabitants^ of Peloponnesus,** says he, were the first 
who adapted to each other the colors a£id smells of the 

Ff 
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flowen oC which chapleli were oomposed. It wa% how- 
ever* oris^iiuUly the iiiTentioa of Paosiai, a painter^ and of 
a flower-girl« named Glyjoeia, with whom he was deeply 
in love, ao ai even to imitate to the life the chaplete aiid 
noaegayt which ihe made. Bat the girl varied in so many 
ways the arrangement of her chaplets, for the paqpose of 
exercising the ingennity of her lover, that nothing conld 
be more amusing than to view the contest between the 
natural work of Glycera, and the skill of Pansias^ the 
artist" 

Ancient Nature is much better acqwunted with this 
subject than the young Glycera. As it is impossible for 
us to follow her in her infinite variety, we shall make at 
least one observation on her regularity. It is this, that 
there is not one single odoriferous flower but what grows 
at the feet of man, or at least within the reach of his hand. 
All those of this description are placed on herbage, or oa 
shrubs, as the heliotrope, ihe carnation, the gilly-flower, 
the violet, ihe rose, the lilach. Nothing like these grows 
on the lofty trees of our forests ; and if some briDiaat 
flowers are to be found on certain tall trees of foreign conn* 
tries, such as the tulip*tree and the Indian chesnuiU they 
have no very pleasant smell. The flowers of the cinna- 
mon-tree smell like human excrement ; this I know by 
experience, if the trees which were shewn me in the Isle 
of France, at the residence of M. Magon, were the real 
cinnamon. The beautiful and fragrant flower of the mag- 
nolia grows on the lower part of the tree. Besides, the 
laurel which bears it, is, like the spice-trees, of no great 
elevation. 

It is possible that I may be mistaken in some of my ob- 
servations : but when they are multiplied witli respect to 
the same object, and attested by persons worthy of credit 
and uninfluenced by the spirit of system, I am able to 
deduce from them general consequences, which cannot be 
indifferent to the happiness of mankind, as they manifest 
the invariable intentions of benevolence in the author of 
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Nature* Tbtvc ▼ftriouf adaplatioiiti reiect ligbt on each 
other; the means are different^ but tbe end is constantly 
the same. That goodness which placed the fruit» designed, 
for the uonrishment of man^ within the resich of. his hand^ 
must likewise have placed his< nosegay in a similar sitos'' 
tioQ. 'We shall here remark, that our fsait-trees are easy 
to climb, and differ in this respect from most of the forest 
trees. Farther, all those that proddce fruits which are 
soft when ripe, and would be liable to be bruised in fal- 
ling, as the B^t the mulberry, the peach, the apricot, 
present them at a small distanoe from the ground: those, 
on the contrary, that yield hard fruits, which, run no risk 
of sustaining itijury by a fall, carry them at a great dera- 
tion, as the walnut, theehesnul, and the cocoa. 

A^ptatioHs equally extiraotdinary are to be found in the 
ibrms and sizes of fruits: 6aihe are moiilded for the mouth 
of man, as the cherry and the phnab}: others for his hand, 
as the apple and tbe pear; others, much larger, as melons, 
are divided into sBces* ai|d seem intended to be eaten in 
the social family cirde; nay,: there arfe evensomfi in. India, 
as the jack, and, among Ourselvei^ the pampioo, which are 
large enough to be divided among a whole neighbourhood. 
Nature seems to have observed the same .proportions in the 
different sizes of fruits designed foi* the nounsbment of man, 
as in the magnitude of the leaves which ave intended to 
afford htm shade in hot oountnes; for she has there con- 
trived them in such a manner as. to dielter a single indi- 
vidual, a whole family, or all the inhabitants of the 
hamlet. 

I shal] not enlarge on the other relations which plants 
have to the habitation of man, in their size and their atti- 
tude, though some very curious observations might be made 
on that subject There are few which are not capable of 
adding some embellishment to his field, his roof, or his wall. 
I shall merely remark that the aeighboarhood of man is 
benefidal to many plants. An anonymous missionary re- 
lates that the Indians are persuaded that cocoa trees, at tbe 
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oot of which houteti have been ete^ejA,, are much more 
flourithiMg'thBD thote ihfti have none, as if these uaeful trees 
took delight in being near the habitation of man. 
< Another missionary, a barefooted Carmelite, called Father 
Philip, poaitiirely asserts that when the cocoa-tree is planted 
near booses or hats, it is rendered more fruitful by the 
smoke, the ashes, and its proximity, to the dwelling of man, 
Mjid that it produces double the quantity of fruit; that it ii 
for this reason the grounds which are planted in India with 
palm-trees, are crowded with houses and cabins ; that the 
proprietors of those plantations give at first a sum of money 
to any who chuse to reside in them» and are obliged to allot 
them a portion of the fruits when th^ are gathered. He 
farther adds, that though their fruits, which are very large 
and hard, frequently fall from the trees when ripe, either 
from being knawed by the rati, or from the violence of the 
winds, there is not a single instance of any of the inhabi-. 
tants underneath having ever been hurt by them- This ap- 
pears 1o me no less extraordinary than it did to him. 
• I mi|$ht extend the influences of man to many of our 
fruit-trees; especially to the apple-tree and the vine. I never 
saw finer apple-trees in the I^ys de Caux, than those which 
grow around the habitations of the peasantry. The atten- 
tion of the owner may, it is true, contribute to their 
flonrishing' state. [ have often stood still in the streets of 
Paris to cdmtemplate with pleasure some small viQes,,the 
roots (>f which are in the gravel under the pavement, co- 
vering with their clustm? the whqle front of a guard-house. 
One of them, I believe, about seventeen or eighteen years 
ago, produced fruit twice in one year, as was related in the 
public prints. • , . 

ANIMAL HARMONIES OF PLANTS WITH MAN. 

■ • ' ' ■ ; ■ ■ . f 

Nature would not have been satisfied with giving to man 
bowers and carpets, covered with fruit, had she not like- 
wise furnished him in the vegetable order itself with means 
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of defence against the depredatioiisofwiid baaiti. . In vftin 
woald he have watched during the dajF to pnteclt Iris pro- 
perty, i;^hich would have been- exposed to pillage daring 
the night. She has bestowed- on him pridtly shrubs. for 
the purpose of enclosing it; and tiie fkrther.we prdoeed 
aoathward, the greater variety we find in ^ir species. 
But, on the contrary, we see none^ ^riati least very f^ of 
these prickly shrubs in the nortU^ wh^ they appter use- 
less, for in those countries there kre no brclmrds. In the 
Indies there seem to be species adapted' lo eviry p<Mbte 
situation. Though I have only bem otf the* skirted ^i I may 
say, of those t^g^ions, I there' enjoyed «n oppbrtimity , of 
seeing a great i^umber, the' study of Whicb ^oald suggest 
very curious i^emarks to a hattf^lirft. • 'I 'OtilervM one 
attiong the re^t in a gardehi \tt ttvk Iste 6f FMticie» tHikh t6 
nie appeared p'tttpet for n»king ftniiki linpifiilitetrab^ to the 
smallest quadru^d. It groWs In » tUe ' fottnf 6f ) a stakes as 
thick as a man's ante, petrfectly iti^igjhty Withaiil: bratiches, 
and bearing libveidnre buta ^mall ivHt of fdlhkge oik' its 
summit It rises to the he%ht of seven 6r eight fbet; and is 
as thick abov^ as below. A row of th«si^ shtnlbtt; jptoted 
close to each other, woiild form a real palikad^ #4^hbntthe 
smallest ihiel^al. The Indian ftg and the taper; so Com- 
mon in the torrid zone, have thorns so sharfir ab toi pierce 
the soles 6f your shoes if you walk over them. Neither 
tigers, nor lions, nor elephants dare to approadi them. 
There is another species of thorn in the Island of Ce^^Ion, 
which is employed as a fence against man, ac6i^fi>ttil^d as 
he is to conquer every obstacle* R6b6rt KAoit, i^hom I 
have alrisadfy quoted, says that the avenuies tO'th<i kingdom 
of Candy, in the Island of Ceylort, lire barricaded^ diily with 
faggots of these thorns, with which the inhJetbftefutd obstruct 
the passes of their mountains. . 

Man finds in vegetables a protection not 6n1y against 
ferocious beasts, but likewise against reptiles and insects. 
Father du Tertre relates that, in the Island of Guadaloupe, 
he one day found at the foot of a tree a creeping plant, 

pf3 
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the tttlksof whidi reeeinbled lerpeDta. But he wai stiH 
more raipmad wheo be perceived seven or eight siMkes. 
lying deed around it He mentioned the circumstance to 
a medical man, who performed many wonderful cares by 
employing .this plant as an antidote to the bite of those 
dangerous reptiles. It is very common in the rest of the 
Antilles,, where it is known by the name of snake- wood. 
It is likewise found in the East Indies. John Hugo de 
linachoten ascribes to it the same figure and the same 
qualities. In our own climates we have vegetables which 
present very extraordinary consonanc)e9 and contrasts with 
reptilea. Pliny says, that, serpents are very fond of the 
juniper and of the fennel; but that they are never found 
under the fern, the trefoil, the ash-tree, or the rue, and 
that betony kills them. Other plants, as we have before 
observed^ destroy the fltesb such as the dionsea. Theveuot 
assures us that in India, . grooms defend their horses from 
the flies by rubbing them every morning with the flowers 
of the gourd. Flea-bane^ which produces black, shining 
seed, resembling fleas, clears the house of those insects* 
according to Dioscorides. The echium, whose seed is 
shaped like the head of the viper, is fatal to those reptiles. 
It was probably from such configurations as tliese^ that 
the. first inhabitants of the earth were instructed in the 
relations and oppositions that exist between plants and 
animals. It is my opinion that every genus of .insect haa 
its destructive vegetable,, with which we are not acquainted. 
In genera] all vermin shun perfumes. 

Nature likewise gave mankind in plants the first patterns 
pf nets for hunting and fishing. On some of the heaths of 
Chint grows a species of rotin, so thickly interwoven and 
so strong as to catch stags alive. I have myself seen on 
the sandy shoie of the Isle of France, a species of liane 
called the false potatoe, which covers whole acres like a 
vast fishing-net It is indeed so admirably adapted to that 
purpose, that the negroes actually employ it in catching 
fish With its. stalks and leaves they form long cords, 
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which they throw Into the sea, and having composed a 
chain encompa^ing a great space of water, > they draw it 
by the two ends to the shore. They seldom fail to bring 
some fish out with it; for the fishes are tierrified not only 
by a net which incloses them, but by every unknown 
body which throws a shadow ypon the water. With a 
contrivance equally simple, and nearly . resembling the 
former, the inhabitants of the Maldives take prodigious 
quantities of fish ; to drive them into their reservoirs they 
employ nothing but a cord, which floats on the water by 
means of sticks. . i - 

HUMAN OR ALIMBNTART HARMOlflBS OF PLANTS. 

There is not a single plant on the face of the earth, but 
what has some relations to the wants of man, and serves io 
some part or other for his clothing, his habitation, his 
pleasures, his medicine, or at least for fuel. Some which 
we consider as entirely useless, are held in other regions in 
the highest estimation. The Egyptians have often put up 
prayers for a plentiful crop of nettles, whose seeds supply 
them with' oil, and whose stalks furnish them with thread, 
which they weav^nto excellent cloth. But these general 
relations being innumerable, I shall confine myself to some 
particular observations on the plants, which minister to the 
most pressing of human necessities, I mean to the food of 
man. 

We shall first remark that corn, which serves for the 
general subsistence of the human race, is not produced by 
vegetables of great size, but by mere grasses. - . The prin- 
cipal support of human life is borne by herbage, and is 
liable to be affected by the slightest breath of wind. It is 
probable that if the security of our crops had been left to 
our own contrivance, ' we should not have failed to place 
them on' large trees; but in this instance, as in every (^ler, 
we cannot but admire the divine Providence, and mistrust 
our own wisdom. If our harvests were the produce of 
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foresti^ wheu these are destroyed by war* or bitmed by our 
tmprttdenoe, or levelled by windiy or swept away by inua- 
datioDty it wooM require whole ages to re-produce them 
in a country. Bestdes* the fruits of trees are much more 
liable to blight than the seeds of grasses. The grasses^ as 
we have befbre obtervedt bear their flowers in an ear* 
frequently surmodnted by little beards, not, as Cicero 
says, to protect their seeds against the birds, but to serve 
as so many little rdofr to shelter them from the waters of 
heaven. The drops of rain cannot drown them, as they 
do flowers radiated in disks, in roses, in umbel8» forms 
undoubtedly adapted to certain seasons and certain situa- 
tions, while those of grasses are suited to every exposure. 
When they are borne by flowing and drooping plumes, 
like those of naost grasses of hot countries, they are shel- 
tered from the heat of the sun, and when they are col^ 
lected into an ear^ like those of most of the grasses of cold 
climates^ they inflect his rafis, at leatit on one side. Be- 
sides, by metes of the suppleness of their stems, strength* 
ened at fntervab by joints, and by their filiform and 
capillac^ons leaves, they ar6 secured from the violence of 
the wiridik Their weakness is mofe Useful to them than 
strength to the most stately trees. Lil^e small fortunes, 
they are re-sown and mdltipKed by the same tempests 
which lay wast« whole forerts. They likewise resist 
drought by the length of their rooted which proceed in 
quest of moisture to a great distance underground; and 
tboi^ their leetves are narrow, they are so ffumerous as 
to cover with their, multiplied shadows the surface of tlie 
earth. . At the slightest shower, you observe them all 
rising erect in the air at.liteir .^ctremities, }ike so many 
claws... Thfty even ifesist <:ottfla|^tioil« by ^hlch ^many 
trees of the foteat are. destroyed. I have seen countnes 
where' the herbage is every year set off .%e in the dry 
season, and which# as soon as it rains, are a^ip. covered 
covered with the f^htdst,verdure» Thcftigh this fire is so 
active as frequently to kill the trees that are near the spot. 
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yet the roott of the herbs receiTe no injury. Thiey more- 
over poMest the fteulty of propagatiog' theiiMeWesin three 
different ways;, by shoott which spring up from Uieir feet, 
by creeping bmnchet which they throw out to a consi- 
derable distance* and by seeds extremely volatile or indi- 
gestible, which the winds and the animals scatter on every 
side. On the contrary, the greatest part of trees are na- 
turally re-prod oced only by seed. To these general ad- 
vantages of grasses must be added the astonishing variety 
of characters in their florification and in their attitudes, 
which renders them more proper than vegetables of any 
other class to grow in every kind of iBiiuation. 

It is Id this cosmopolitan family, if I alay so express 
myself, that Nature has placed the princifml aliment of 
ipan: for the different kinds of com on which so milny 
nations subsist, are nothing more than species of grasses. 
There is not a spot on the face of the globe which 'is not 
capable of prodncing some species of conii, Homer, who 
had studied Nature with such attentioD, fVequently cha- 
racterizes a country by the vegetable peculiar to it. He 
celebrates one island for its grapes, another for its Olives, 
a third for ils laurels, and a fourth for its palm-trees; bat' 
he bestows on the Earth alone the general epithet of 
Zeidoraf corn«gtving. Nature has^ in fact, forniied it for 
growing in every situation, from the Line to the coasts^of 
the Frozen Ocean. Some species are adapted to the 
humid districts of hot countries, as the "^ce of Asitf, Which 
yields an abundant produce in the mud of the Granges > 
others are suited to the marshy grounds of cold regions, 
as a species of oats which ' grows spontantously on the 
banks of the rivers of North America,' afad of which 
various savage nations «iniially> reap abundant harvests. 
Other kinds of com thrive wonderfully in hot and dry 
soils, as the niiUet and /the pannic, .in Africa^ and the 
maize in Brasil.: In our climates wlieat thrives best in a' 
strong soil, rye in sahds, buck-wheat on, rainy hilts, oafs 
in humid plains, barley among rocks. Barkiy grows iu 
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the rery beiirt of the north. In the suty^fint degree of 
north latitiKkb among the rocks of Finknd, I have seeo 
crops as floiirilhing as were erer produced in the plains of 
Palestine. Cora affords a supply to all the neoeanties of 
man. Its straw faraishes him with the means of lodg- 
3igt of covering, of warming himsetft of feeding his sbeep, 
nis cow» and his horse : with its grain he - composes ali- 
ments and liquids of every possible flavour. The northern 
, nations brew it into beer» and distil from it spirits more 
'potent than those of wine; such are those of Dantzig. 
The Chinese extract from rice a kind of wine as agreeable 
as the best wines of Spain. With maize the natives of 
Brasal prepare their auieou. Finally^ with psirdied oats it 
is possible to nmke a cream» which shall have the perfume 
of vanilla. If we add to these qualities those sif otlier 
domestic plants^ most of which likewise grow dl over the 
earthy we shall find in them the taste of the clove» of pep- 
per, and other spices; and without going fiirther than our 
own gardens We. riiaU irollect the delicacies distributed 
among the other- ^dassea of vegetables. 

"We may discover in barley and in oats the elementary 
characters which I have already described^siudvriiich vary 
the species of plant of the same genus according to the 
situations in which they are designed to grow. The bar- 
ley, destined £>r dry soils, hits, leitves broad and open at 
their btae, which conduct the raiflHWater to its roots. The 
long beards which surmount -the casds that envelop its 
jnuuy are covered with mdeationa adi^ted *lo tiic purpose 
of adhesion to the hair of anfanali^ atid of re»B9wing them 
in lofty and dry aituations. Oatts, on the tontrary, being 
designed for humid scmIs, have narrow leaves, closely at- 
tached to the stem to intercept the rain. . Their bulging 
cases, resembling two halves of a long bladder, and not 
adhering very closely to the grain, ^render them proper for 
floating, and for crossing waters with the aid of the winds. 
But here we are presented with something still more won- 
derful, whidi will confirm what we have advanced on the 
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uses of the different ptits of plants with icUtion to the 
elements^ and which extends the views of I^ufe even be* 
yond their fruits, which we have considered as decisive of 
their characters: it is that barley, in rainy years, degeno 
rates into oats, and tfaatoafs^in dry seasons, ape coDverted 
into barley. This observitioa, reeorded by Pliny, Galen, 
and Mathiola, the commentator of Diosoorides» has been 
confirmed by the experiments of various modem natural* 
Ists. Mathiola indeed asserts that thia transforma^tion uf 
hurley is net into oats property so called, which he terms 
Bromos, but into a plant retembltng it at first sight, and to 
which he gives the name of iEgilops. This transformation, 
ascertained by the repeated experimenta of the husband* 
men of this country, and . by that which Qalen'a father 
made expressly for his own satisfoction, together with that 
of the ftowers of the linarium, and of the leaves of many 
▼egetahles, is sufficient to demonstrate that the eleinentary 
harmonies of plants are only secondary faanaonies, and that 
the animal or human are the primary relations. Nature 
ha8,accordingly, placed the .character of a plant not only 
in the form of the fruit, bat likewise in its substance. 

I hence presume that, having made in general the fiiri* 
naceous substance the basis of human lifii, slie haa diffused 
it in the various species of grasses over every situation ; 
that intending afterwards to add to them notodifications 
relative to different humours of our temperament, or to 
certain influences of the season, or of the climate, she has 
formed with it other eoiabinaiions which she has placed in 
leguminous plahts, as pease and beans, which the Romans 
comprehend under the class of com, and, lastly, that she 
has formed anoOier Icindwbi^h shehas introduced into the 
fruits of trees, as chesnuts, or in|o the roots^ as potatoes. 
These consonancea. of substance >vith eiery climate are so 
certain, that in every country the most common fruit is 
the most wholesome. I farther presume that she has fol* 
towed the same plan with regard to medicinai plants, and 
ihat, having bestowed on different families of vegetables 
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virtues relative to the blood» the nerves, and the fattmours of 
man, the has modified them in every country according to 
the diveaies engendered there by the climate, and has pla- 
ced them in opposition to the particular characters of those 
diseases. It is, in my opinion, from having neglected these 
observations, that so many doubts and disputes have arisen 
concerning the virtues of plants. A simple, which cures 
a malady in one country, sometimes aggravates it in another. 
Quinquina, which is the bark of a species of fresh- water 
mangrove of Mexico, cures a particular kind of fever in 
America, incident to damp and hot situations, but freqnentiy 
fails when employed against those of Europe. Every me- 
dicine is modified like every malady, according to the place. 
i shall hot pursue this reflection any farther, as it would 
lead me from my subject ; but if medical men would pay 
that attention to it which it deserves, they would study more 
carefully, the .(>lants of their own country, and would not 
prefer, as, they generally do, those of foreign rje'gions, which 
they are oUiged to modify in a thousand different ways, iu 
order to. give them,, at random, adaptations to local mala- 
dies. So much is certain, that when Nature has attached 
a cerlsin : taste to any vegetable, she repeats it over the 
whole suriace of the earth, with modifications which, how- 
ever, do not prevent our discovering its principal virtue. 
Accordingly^ having pJahted the scurvy-grass, that power- 
ful antiscoitotic even on the foggy shores of Spitsbergen, 
she has repeated its taste and qualities in the cress of our 
streams, in the cress of our gardens, in the nasturtium, 
which is a cress of the rivers of Peru, and, finally, in the 
very seed of the papaw, which grows in humid situations 
ia the West India Islands. We find, in like nsanner, tlie 
taste, the smell, and the qualities of our garlic; in different 
species of the woods, the parks, and the mosses of America.* 

* I shall here observe that garlic, (he loiell of which is so offenriTe to oar 
fine ladies, is, perhaps, the most powerful remedy that exists for the vapors 
and the nervoas complaints to which they are sabject. I have bsd rre< 
quern opportuoities of witnessing its efficacy Plipy even ais^ru that it is 
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Prom theie considerations I am persuaded that the ele- 
mentary characters of plants, and their entire configuration 
are only secondary means, and that their principal charac- 
ter depends on the necessities of man. To establish, there- 
fore, a simple and agreeable order among plants, instead of 

• evre for the epilefMy. It ii likewise an antiseptie, and every plant which 
has that kind of smell, possesses the same virtnei. It is not a little remark- 
able that the plants which have the smell of garlic, grow, in general, in 
marshy situations, as a remedy provided by Nature against the putrid em%- 
natioos exhaling from them. Sach, among utbers, is tbe scontiom. Galen 
relates that its antiseptic virtues were discovered by this circnm»tance,that 
after a hattie, the dead bodies which happened to lie on plants of tbe 
■cordinm were much less putrid than those in other sif nations, and that 
these bodies had remained fk-esh and sound on the side which had been in 
contact with the plants. But the experiments which the fiarun Busbeqnins 
made with them on living bodies is still more striking. That great man, 
returning from his first Journey to Constantinople, a Turk, bclonginK to bis 
suite, was attacked with the plague, and died. His companions divided 
his clothes, in spite of the represeutationa of tbe Baron's physician, who 
predicted that it would not be long before tbe plague was communicated to 
them. ■ Id the course of a few days the symptoms of that dreadful malady 
actually made their appearance. But let ns permit the learned and virtuona 
ambaaaador himself to statu the consequences of that event. ** Tbe day 
Ifter onr departure from Adrianople," says be, ** they all repaired to him. 
With a melancholy and dejected air> complaining of violent head*aehe, and 
imploring relief. They were scnuble that these were the first symptoms 
•f the pestilence. At first my physician severely reprimanded them, and 
•aid he was snrpriced that they should apply for remedies against an evil 
of which he had forewarned them, and which they bad so eagerly sought. 
It must not, however, be supposed that htt was unwilling to make every 
exertion in bis power to save their lives : on the oontrary, be was extremely 
perplexed alH>ut tbe means of relieving them. How indeed were medi- 
cines to be procured on a road where f^quently the most common uecee< 
aaries are not to be hadf Providence became onr only hope, and we were 
succored effectually. I shall proceed to relate in what manner. 

** On onr arrival at any place during our journey, I was accustomed to 
walk about in the vicinity, an quest of any thing curious. That day I was 
so fortunate as tn direct my course to the skirts of a meadow. I perceive<| 
In it a plant with which I was unacquainted ; I smelled it, and it had the 
odor of garlic. I immediately gave it to my physician, asking if he knew 
what it was. After examining it with attention, be replied that it was the 
scordinm. He raised bis hands towards Heaven, and returned thanks to 
God for the remedy which he had so seasonably sent us. He immediately 
gathered a great quantity, which he put into a potto be well boiled. He 
then derired his patients to take courage, and without losing a moment, be 
made them drink tbe decoction of the plant, into which he put a small quan- 
tity uf earth of Lemoos. He then had them well warmed and sent to bed, 
Qirecting them not to go to sleep till they had been in a profbse perspiration. 
With this injunction they strictly complied, and tbe next day found them* 
selves greatly relieved. A second Jose was administered, and this medicine 
oompieated their cure. In this manner, by the blessing of God, we escaped 
death, which seemed to be very near at hand." LeUen of Baron Busbc 
fttius, FoL L 

ag 
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gcHDg MicceiBively through their elemeDtary» Tegetolde^ 
aainialy and hamta harmonies, we ought to reTev^e that 
order; but yet without altering it* and beginning with the 
plants which supply the primary neces^^s.of man, we 
should then proceed to the use derived from them by ani- 
mals, and finish with the situations which determine their 
varieties. 

This order might be followed so much the more easily, 
as the first point of departure is fixed by the smell and die 
taste. The testimonies of 4hose two senses are not to be 
slighted, for they serve to ascertain the intrinsic qualities 
of plants much better than the decompositions of chemis- 
try. They may be extended to the whole vegetable king- 
dom» since there is not a single genus of plant lunbellifer- 
ousy rosiform, or papilionaceous^ but what affords an ali- 
ment to man in some part of the globe. The cypems of 
Ethiopia bears at its root bulbs which have the taste of 
almonds. Those of the species known in Italy, by the de- 
nomination of Tratif taste like chesnuts. We discover the 
potatoe in America among the class of solanums, which are 
poison. It is a jasmine of Arabia that furnishes us with 
coffee. The eglantine with us yields berries, fit only for 
the birds ; but that of Yesso. which grows among the rocks 
and the shells on the sea-shore, produces a calix ao lajge 
and so nourishing as to serve for food during a great part 
of the year, to the inhabitants of those shores. The ferns 
of our hills are barren ; but a species of this plant, which 
grows in North America, and is called Filix haccifera, is 
loaded with berries which are good to eat Nay, even the 
tree of the Molucca Islands, called Ldbbi by the inhabi- 
tants, and sago-palm by travellers, is nothing but a fern in 
the opinion of our botanists. This fern contains in its 
trunk the sago, a substance lighter and more delicate than 
rice. Lastly, there are even certain species of sea-weed 
that the Chinese eat as delicacies, among others that witli 
which a kind of swallow constructs her nest. 

By disposing, then, iti this order, the plants which pro- 
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dttce the principal subiiftence of pian, as the gnnesy we 
should have, flnt, for oar own country, the wheat of strongs 
soils, the rye of sands, the barley of the rocks, the oats of 
humid situations, the buck-wheat of the rainy hills, and for 
other climates and exposures the pannic, the millet, the 
maize, the fiil$eoats of Cauada, the rice of Asia, some spe- 
cies of which thrive in dry places, and others. 

It wQuld farther be of utility to ascertain to what part of 
the globe the origin of every eatable plant ought to be re- 
ferred. What 1 have to say on this subject is nothing more 
than conjecture, but to me it appears extremely probable. 
I think then that Nature has phiced in islands the species of 
plants that are the most beautiful, and beti adapted to the 
necessities of man. in the first place, islands are more fa- 
vourable to the elementary development of plants than the 
interior of continents, for there is not pne of them but what 
enjoys the influences of aH the element^ being surrounded 
by the winds and the sea, and frequently having in its in- 
terior plains, sands, lakes, rocks, and mountain^ An island 
is a world in miniature. In the next place, their particular 
temperature is so varied, that we find some in all the prin- 
cipal points of longitude and latitude, though a considerable 
namber are ^11 unknown to us, particularly in the Soudi 
Sea. Lastly, experience proves that there is hot a single 
fruit-tree in Europe but what becomes more flourishing in 
some of the islands which are upon its coastsf, tha!n 6n the 
continent.* I have already mentioned the beauty of the 
chesnut-trees of Corsica and Sicily; but Pliny, ^Hiohas 
preserved the origin of the fVuit trees which were in Italy 
in his time, informs us thattnost of them had been brought 
from the island of the Archipelago. The walnut come^ from 
Sardinia ; the vine, the fig; the ofivie, and many other fruit- 

* ,Tbe observations of iVe author on this rabjeet nUght perhaps be extend- 
td Mrith propriety to vegetation in general. I remember to have heard many 
intelligent foreigners remark how powerfully they were struck on the first 
view of the English coast, with the beauty of tlie verdure with whieh our 
island is clothed, so much does it surpass that of any other country they 
rrtr beheld. T.* 

o g2 
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trees were natives of other islands in the Mediterranean, 
He even observes that tlie olive, as well as various other 
plants, thrives only in the vicinity of the sea. All modem 
travellers confirm these observations. Tavernier, wlio liad 
ao often traverKd the continent of Asia, says, that no olive 
trees are to be seen beyond Aleppo. An anonymous English 
traveller, whom I have already mentioned with commenda- 
tion, declares, that no part of the continent produces fig 
trees, vines, mulberry, and other fruit-trees, that can be 
compared for magnitude and fecundity to those of the 
Archipelago^ notwithstanding the careleuness of tlieir mi- 
fortunate cultivators. To these might be added many 
other vegetables which flourish only in those islauds, and 
which supply the commerce of Europe with gums, mannas, 
and materials for dying. The app1e*tree, so common in 
France, no where yields fruit so beautiful and species so 
various as on the shores of Normandy, under the breath of 
the western sea-breezes. No doubt the fruit, which was 
the prize of beanty, has like Venus, some favorite island. 

If we extend oar remarks to the torrid zone, we shall 
perceive that it is neither from Asia nor from Africa that 
we obtain the clove, the nutmeg, cinnamon, pepper of the 
best quality, gum-benjamin, sandal, sago, and Mer vege- 
table productions, but from the Molucca Islands, or fhoae 
situated in the adjacent seas. The cocoa-tree thrives in 
all its beauty no where but in the Maldives. In the 
archipelagoes of those seas there are even a great number 
of trutt-trees, described by Dampier, which have not yet 
been transplanted into the ancient continent, such as the 
grape-tree. The double cocoa-nut is found only in the Se- 
chelles Islands. The islands recently discov^ered in the 
South Seas, such as Otaheite, have presented us with trees 
before unknown, as the bread-fruit, and the species of mul- 
berry whose bark serves to make cloth. The same may 
be said of the vegetable productions of the American island^ 
relatively to their continent 

These observations might be extended to the birds and 
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even to the qua4rupedi» which ark more beaatiful, and of 
species more varied in the islands thao elsewhere. The 
elephants held in the higheflt estimation in Asia are those 
of the island of Ceylon. Th^ Indians ascribe to them some* 
thing divine : and what is still more, they pretend that the 
other elephants acknowledge this superiority. So much , 
is certain^ that they fetch a much higher price in Asia 
tlian any others. In short, travellers the most worthy of 
credit; and who have made the most accurate observationsy 
sach as Dampier, Father du Tertre, and others assert* that 
there is not a rock in the seas comprehended between the 
tropics but what is distinguished by some kind of bird, 
crab» tortoise; ot fish, which is not to be found elsewhere, 
either in such a variety of species, or such great abundance. 
I presumcr therefore; that Nature has distributed her prin« 
cipal blessings among the islands to invite man to pass over 
to them* Und to visit the whole earth. These are mere 
conjecturea; but we are rarely mistaken when we ground 
them on the intelligence and the bounty of h^r author. 

The most beautiful species of corn* which ia wheat, might 
conseqiiaitly be referred to Sicily,r where it is actually said 
to have been first discovered. Fable hii^ immortalized this 
discovery by milking that island the sceiie.of the amours of 
Ceres, and Naxos the birthplace of Bacchus* oo account of 
the beauty of its vines. Thus much is Certain* that corn 
is indigenous only in Sicily, if, however, it. still propagates 
itself there spontaneously as the ancients asserted.* After 
having determined, in like manner, the other human adap- 
tations of gra$9e{i to the difi^reat situations of the globe, we 
should seek tho^ grasses, which have marked- relations to 
our domestic animals* as the ox, the horse* the sheep, the dog. 
They might be chstracterized by the names of those animals. 
We should have a grameu bavinunif equinump ovtnum, eani" 

* In some worK, which I «annot recollect, I hyve read that wheat has been 
found growing spontaneously in certain parts of the vast Asiatic portion of 
the Hasaian empire; and that some leariied foreign writer has made use of 
this, circunistauce as au argnmeut to prove that this coantry was the original 
cradle of the haman race. T. 

og3 
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Mitm. The species of etch of these genera might afterwards 
be distinguished by the names of the different places where 
they are found by those iuiimals, on the bantu of rirers, o& 
rocks, on sandi^ on mountains, so that by adding to tbem 
the epithets of Jhviatite, iaxatiht iortmitmm, marUanmm, 
we might express in two words all the long phrases of our 
systems of botany. The other grasses might in like man- 
uer» be divided among the different quadrupeds of our 
forests^ as the stag, the hare, the boar, and the rest. These 
first determinations would require some experiments to be 
made on the tastes of animals, but they would be highly 
instructive and amusing. They would not be cruel, like 
most of those of modern physics, by which they are flead 
alive, poisoned, or suffocated for the purpose of discovering 
their natural disposition. They would be devoted to the 
observation of their appetites, and not of their convulsions. 
Besides, a great number of these preferences are known to 
our shepherds. One of them shewed me in the neighbour- 
hood of Paris, a species of ^rass, which in a fortnight; 
fattens sheep more than the others would do in two months. 
Accordingly, whenever they perceive it, they hasten to it 
with the utmost avidity. Of this I have been an eye-witness. 
It is not my intention to assert that each species of animal 
confines its appetite to a single species of food. To esta- 
blish the order which I am proposing, it is sufficient that 
each of them gives the preference to a particular species in 
each genus of plant, and this is fully confirmed by expe- 
rience. 

The great class of grasses being thus divided between 
man and animals, the other plants would be allotted with 
much greater facility, because they are far less numerous. 
Of the fifteen hundred and fifty species of plants discovered 
by Sebastien le Vaillant in the vicinity of Paris, there are 
more than one hundred families, among which the grami- 
neous comprehends for its share eighty-five species, exclu- 
sive of twenty-six varieties, and our different kinds of com. 
It is the most numerous, after the family of fungi, which 
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containi one hundred and ten, and that of moMes, which 
has eighty-iix. Thus instead of the systeniattc classes of 
oar botany, which give no explanation of the uses of most 
yegetables, which frequently intermix plants the most op- 
posite, and separate oUiers of the same genus, we should 
have an order simple, easy, agreeable, and of infinite ex- 
tent, which, passing from man to animals, to vegetables, 
and to the elements, would point out to us the plants that 
are applicable to our use, and to that of sensible beings, 
would restore to each of them its elementary relations, to 
every spot on the face of the globe its vegetable beauty, 
and would fill the human heart with admiration and with 
gratitude. Thb plan appears to be so much the more con- 
formable to that of Nature, as it is entirely comprehended 
in the benediction pronounced by her Author on our first 
parents, when he said to them^*—'' Behold I have given unto 
you every herb bearing seed, which is upon the face of 
all the earth, and every tree in the which is the fruit of a 
tree yielding seed afier iU kind; to you it shall be for 
meat; and to every beast of the earth, and to every fowl 
of the air, and to every creeping thing, that creepeth upon 
the earth, wherein there is life, I have given every green 
herb for meat/** 

This benediction is not confined, with regard to man, 
to any primordial species in each genus; it extends to the 
whole vegetable kingdom, which is converted into aliment 
for him by means of the domestic animals. Linnseus offered 
them the plants produced in Sweden, between eight and 
nine hundred in number, and he remarked that tiie cow 
eats two hundred and eighty-six ; the goat four hundred and 
fifty-eight; the sheep four hundred and seventeen; the horse 
two hundred and seventy-eight ; the hog one hundred and 
seven. The first of these animals refuses only one hun- 
dred and eighty-four ; the second ninety-two ; the third 
one hundred and twelve; the fourth two hundred and 

• OeiMiii, Chap. I. ver. S9, so. 
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seven ; the fifUi one hundred and ninety. In this enume- 
ration he oomprues only such plants as thoae animala eat 
with avidity, and such as they obstinately reject The 
others are indifferent to tb^m ; they eat them when in want 
of others* and even with plfeasure^ when they are yonng; 
Not one of tbeni is wasted. Those that are rejected by 
one» are the greatest delicacies to others. The most acrid, 
and even the most poisonous* serve to fatten some one or 
other. The goat browser on the ranunculus of the mea» 
dow, though as hot as pepper* on the milk-thistle^ and tb^ 
hemlock. The hog devotirs the hone-tail and the bei|-baQe« 
The celebrated philosopher did not e^ctend.this exp^arimj&Dt 
to the ass* which dpes not live in Sweden* not to the rein- 
deer* which is such an excellent substitute for that beast id 
the regions of the north* nor to the other domestiq animth^ 
as the duck* the goose* the hen* the pigeon,, the oat* and 
the dog. All these animals collectively seem destined to 
turn to our advantage every thing that.v^etatea*. by tbetr 
universal appetites^ and above all by th^t ine^f^calile in^ 
stinct of domesticity which attaches them to mab* while it 
is impos8it>le to be imparted to the stag* which ia so timi^ 
or to the amsll birds, which aedc to live undebt our protec* 
tion* as the swallow* that builds her nest in our Imutesi 
Nature has bestowed the instinct of sociability wSth man 
on such' only whose services are capsdile of being useful to 
lum in every season^ and she has i^^ed th^m in a m6st 
admirable manner for the different sities of the vegetiblA 
kingdom^' I shall say nothing of th^ camel of the Arah^ 
which call travel fbr several days together* without drink? 
ing* among the burning sands of Zara; nor of the rein* 
deer of thB Laplander* whose widely-cloven hoof is capable 
of supporting him while he runs over the surface of 
the> snow ; i^ of the rhinoceros of the natii^e of Siam and 
Pegu* whidhi by means of the foids in his skin* whidi he 
can distend' at pleasuri^* cRsdifgagesr himself froni the 
marshy grounds of those regions ; nor of the elephant of 
Asia* whose foot* divided into five toes* is so sure on tiw> 
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steep mountains of the torrid zone ; nor of the lama of 
Peru, which with his forked feet clinit>8 the rugged rocks 
of the Cordilleras. Every situation, however extraordi- 
nary, maintains a servant useful to man. But without 
quitting our own hamlets, the single-hoofed horse pastures 
iu the plains, the heavy cow at the bottom of vallies, the 
sheep on the declivity of hills, the clambering goat on the 
edges of rocks ; the long-snouted pig turns up the roots 
in the morasses ; the duck and the goose feed upon fluvia- 
tic herbs ; the hen picks up all that it is scattered about 
in the fields ; the four-winged bee pillages the dust of 
flowers ; and the swift pigeon gleans the seeds that are 
dropped upon inaccessible rocks. All the seanimals, after 
having occupied, during the day, the different sites of ve- 
getation, return at night to the habitation of man, with 
bleatings, with buzzings, with shouts of joy, bringing him 
the pleasing tribute of plants converted by an inconceiv- 
able metamorphosis into honey, into milk, into butter, into 
eggs, and into cream. 

I love to represent to myself those early ages d the 
world, when men travelled over the earth with their 
flocks and their herds, laying the whole vegetable kingdom 
under contribution. The sun invited them to advance to 
the extremities of the north with the spring, which goes 
before him, and to return with the autumn, which follows 
him. His annual course in the heavens seems to be regu- 
lated according to the progress of man over the eartlk 
While this luminary is proceeding from the tropic of Can- 
cer to that of Capricorn, a traveller, taking his departure 
from the equator on foot, might reach the shores of the 
Frozen Ocean, and afterwards return into the temperate 
zone as the sun withdraws from him, at the rate of not 
more than four or five leagues a day, without being ex- 
posed, during his whole journey^ either to the sultry heat 
of summer, or the chilling cold of winter. Guided by the 
annual course of the sun, some Tartar hordes still perform 
their peregriuations. What a spectacle must the earth 
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litT« exhibited to its first iDhtbitantt* ivhen every thiog 
was iu its iiataral place, and it had not yet been degraded 
by the injudicious labors or by the madness of man ! I 
presume tliat they took their dq^Murture from India, t&e 
cradle of the homan race, and advanced toward the north. 
They first cnosaed the lofty mountains of Bember, covered 
with everlasting tooivly which ukdrcle like.a rampart the 
happy country of Cashmir, and separate it- from the barn- 
iog kingdom of Labor. They appeared to thehr view like 
immeii« amphitheatres oi^ verdure^, prodnciug forwards the 
south all the .vegetables 6f IndiiEfy and towards t&e north 
all those of Europe. They, descended into the vast bason 
tfidcaed by them^ akid theie beheld a pairt of. the frait 
trees destined, to. enrich our orchards The apricot of 
Media and. the peach bf Penia, bordered with their bios* 
soQsed branches the lakdi and streams that water that 
delicious oountfy* On rieaving the ever-verdaiit vallies of 
Cashmir, they aopu penetrated into the foebts of Europe, 
and reposed beneath the foliage of the stately behcfa, and 
the tufted e)m^ which had before shadowed only the lores 
of the fefitliered tribc^ and which no poet had ever .sung. 
They traversed the boundleito meads waabdd by the Irtish, 
expanded Uke^ oceafis of verdure^ and here and tilere direr- 
sified with long beds of ylellow lilies, .Wi& stripes of gm- 
seng, and with tufts of brood leaved i^ubarb« Frodeeding 
along its banlu^.they plunged into the ibi^ests of fte north, 
beneath the majestic branches of the pine, and the move* 
able foliage of the . biroh-tree. What smifing vallies 
opened to their yiew along the rivers» inviting tidem to 
deviate from their course^ add promising them objects still 
more love3y 1 iWhi(t hills euaineiled iVith unknown floweis, 
and crowned with aged and i^nerable trees, tempted them 
to proceed no farther ! Arrivmg. on .the diores of tlie 
Frozen Qcean,. another order of things larose tolbeir view. 
There was no longer sciiy night ; the siin involved roand 
the horizon, and fogs, dii^rsed through, the ahr, repeated 
his rays on different planes, .in purple rainbows and daz- 
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ding parhelioDs. But if augmented magnificenoe dwelt 
ill the heavens, desolation pervaded the face of the earth. 
The Ocean was studded with masses of floating ice, which 
appeared at the horizon like towers and cities in ruins ; 
and on the land, instead of groves, nothing was to , be 
seen but shrubs stunted by the winds, and instead of 
meadows, rocks covered with mosses. Here the flocks that 
accompanied them undoubtedly perished, but even here 
Nature had provided for the necessities of man. These 
shores were formed of thick beds of coal ; the seas swarmed 
with fishes, and the lakes with fowl. Among the animals 
they wanted assistants and servants; the rein-deer appeared 
in the midst of the mosses ; she tendered to those wan- 
dering families the services of the horse in her speed, the 
fleece of the sheep in her fur ; and shewing them, like the 
cow, her four teats with a single nurseling, she seemed to 
tell them that, like that animal, she was destined to share 
her milk with mothers oppressed by a too numerous 
ogeny. 

But the East must have been the part of the earth 
hich first attracted the notice of men. At a time when 
none of our systems had yet biassed their opinions, the 
point of the horizon where the sun rises undoubtedly en- 
gaged all their attention. On beholding that luminary 
advancing each day from the same quarter, they must have 
been persuaded that he had there a fixed habitation, and 
that he had another in the spot where he reposed each 
night. These ideas, confirmed by the evidence of theit 
eyes, were undoubtedly natural to men without experience^ 
who had attempted to raise a tower to heaven, and who, 
even amid enlightened ages, believed as a point of religion, 
that the sun was drawn by horses in a chariot, and retired 
every night to repose in the arms of Thetis. I presume 
that they determined to proceed in quest of him to the 
east, rather than to the west, thinking they should greatly 
abridge their journey by going to meet him. It was this 
opinion, I should imagine, which caused the west to be 
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long uninldibitedy under the same latitudes that wero 
peopled in the east, and which accumulated such multi- 
tudes of inhabitants in the eastern extremity of our coo- 
tinent, where was formed the first and most populous 
empire in the world, namely, that of China. What lar- 
tlier confirms me in this belief that the first men who 
advanced eastward were engaged in this research, and 
liastened forward to attain their object is thi% that, haying, 
like the founders of other countries taken their departure 
from India, the cradle of the human ^ace, they did no^ 
fike them, people the earth progressively, as Persia, Greece^ 
taly, and Gaul were peopled one aft^r the other from east 
to west ; but leaving desert the vast and fertile countries 
of Siam, Cochin-China, and Tonquin, which are still at 
this day half barbarous and uninhabited, they proceeded 
without stopping till they reached the Eastern Ocean, and 
gave to the islands which they perceived at a distance, and 
which their want of ingenuity long prevented them from 
visiting, the appellation of Gepuen, which we have trans- 
formed into Japan, ' and which, in the Chinese language, 
si nifies the birth-place of the sun. 

Father Kircher assures us that when the first Jesuit 
mathematicians arrived in China, and there reformed the 
calendar, the natives of that country believed that the sun 
and moon were no larger than they appear to the eye ; 
that when they set, they retired into a deep cavern, 
whence they again issued at their rising, and that the 
earth was a fl|it and uniform surface. These ideas, origi- 
nating in the first evidence of the senses, were common 
to all nations. Tacitus, who has written history with such 
profound judgment, has not disdained, in treating of the 
history of Germany, to record the traditions of the west- 
em nations, who afl^rmed that the place where the sun 
set was toward the north-west, and that they could hear 
the noise which he made when he plunged into the 
waves. 

It was, therefore, toward the east that the luminary of 
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da^ first attracted the carioiity of moii. Hiere were like- 
wise tribes which directed their, course toward that part 
of tiie. globe, taking their de|>arture frpm the southernmost 
point of India. .These advanced along the peninsula of 
Malacca, and becoming familiarized with the ocean, along 
whose coasts they proceeded, *they resolved to avail them- 
selves of the .united accommodation which the two. ele- 
ments afford to travellers, by navigating from island to 
island. In this manner they traversed that vast< belt of 
islands which Nature has placed in the torrid zone, like a 
bridge intersected by canals for the purpose of facilitating 
the communication of the two. worlds. When baffled by 
tempests or by contrary winds, they drew their barks on 
some shore, sowed seeds in the ground, reaped the crop, 
a^d waited ior foirer: weather or a more favorable season 
before they reimbarked. It was thus that the first navi- 
gators performed their voyages, and that the Phcenicians, 
sent out by Necho, king of Egypt, made the circuit of 
•Africa in three years, taking their departure from the 
Red Sea, and returning by the Mediterranean, accoiding 
to the account of Herodotus. When the. first navigators 
perceived no more islands at the horizon, they paid atten- 
tion to the seeds wafted by the ocean to the shores of' 
those in which they were, and to the flight of birds as 
they withdrew from it: on the faith of these indications 
they, steered towards' lands .which they had never seen< 
It was thus they discovered the vast archipelago of the 
Moluccas; the islands of Guam, of Quiros, of the Society, 
.aad undoubtedly many others which are still unknown to 
,us. There was not one but what invited them to land 
upon it by some particular accommodation. Some, re- 
dined, on the billows like Nereids, poured from their urns 
rilb of freshwater into theses: it was thus that Juan 
* Fernandez, with its rocks and cascades, presented itself (o 
commodore Anson in the South Sea. Others, on the con- 
trary, in the same ocean, having their centres hollowed 
out and their circumferences elevated and. crowned with 
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<M>c(M-treet, afbrded to their oanoes lNBiii»aecUre in every 
seftio&» repkniihed witli fishet sod lea^ovrl : such is that 
called Waeneriandy or the iimtd of ivsler^ diieovered hy 
the Datch narigator Schouten. Othei«» ia tiie meming, 
appeared to them on the boMHn of the 'aiiure -wvres re- 
splendent with the light of the sun, Kke that of tlie same 
archipelago^ which is dtoominated Aarora. Others ao» 
tiounoed themselTes amid the darkness of night, by the 
ilames of a volcano, like « pharos in the boaom of the 
waters, or by the odoriferoas emanationa of their perfiimes. 
There is not a single one of (hem whose woodsy whose 
hills, and whose meads do not produce some animal nato^ 
rally gentle and fiimillar, bst which is rendered wild by 
the e^rience it aoqnires of the cruelty of man. As they 
disembarked on their strands, they behefd birds of ponh 
dise with silken plumage, Blue pigeoh% cockatbos per> 
fectly white, loris all over red, flattering anraind them. 
Every new island tendered them new presetits; crtilM^ 
fishes, sheH-Mi, pearl-o^stsn,' lobsters, tortoises, amber- 
gris; but the most agreeable' wdre undolibtedly the vege- 
tables. Siimatra displayed onher' shores the • pepper plant, 
Banda the nutmeg, Amboyna the clove, Ceram the sigo 
palm, Flores gUm benjamin and sandal>-wood; New Guinea 
groves of coaioutrees; Otaheite the bread^fnrit Each 
iisland rose froib the midst of the sea Hke a vase supporting 
some precious vegetable. When they disfcovered a tree 
laden with unknown frail, they broke off a few of ifii 
branches, and ran with shouts of jojr to meet their com- 
panions and to exhibit to them this new benefit of Nature. 
It is from these early Toyages,- and these ancient cttstoau^ 
that the praotice of consulting the fiiglit of birds previom 
to undertaking a journey, and of meeting strangers with 
a branch of a tree in the hand, in token of peace and of 
joy at the sight of a present from heaven, has been dii^ 
fused among all i^dtions. These customs still exist among 
the islanders of the South Sea, and the independent trib^ 
of America. But it wias not fruit-trees alone that engaged 
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the attention of the Ant men. if any heroic deed, any 
irreparable lois had excited their admiration or their 
regret, the nearest tree was ennobled by it. They pre- 
ferred it lyith thoee fhiits of virtue or of affection to sach 
as yielded nourishment or perfuines. Tbus in the islandi 
of Greece and Itaty» the laurel becanve, the emblem oi 
tnumphy and the cypress tliat of everlasting grief. The 
oak furnished wreaths of honor for the deserviog citizen, 
and simple grasses decorated the brows of tiiose who had 
saved their country^ O RomanBl ye were a people 
worthy the empire of the world, for having opened to all 
your subjects the career of honourable distinction, and for 
leaving selected the most common herb of the field as the 
mark of the most resplendent glory, that a crown might 
be found for virtue on every spot of the globe. 

Allured by such attractions as these from island to island, 
the nations of Asia reached the New World* where they 
landed on the coasts of Pern. Thither they earned the 
name of children of that sun which they sought This 
brilliant chimera conducted them across the American 
continent, k was not dissipated till they arrived at the 
chorea of the Atlantic Ocean, but it was difiiised over the 
whole continent, where the chiefs of most of tJie nations 
still retain the title of the Cl))Udren of the Sun.* 

• It is qot my in^evtion to assert thM America was peopled only from the 
islaodsof the South Sea. I have no doubt that it likewise received inhabit 
t^ts from the north of Asia and Europe.. Nature always presepts to men 
variOMt mea^is for the attainmept of the same cod. But the principai popn. 
iaiion of the New World came from the islands of Ihe South Sea. This I 
am able to prove from a multitude of monuments which stilt exist, and the 
principal of which I shall enumerate. It is demonstrated by the worship 
of the Sua, established in India, in the islands of the South Sea, and in Peru, 
as well as by the Utle of Children of the Sun, assumed by different families 
in those couniries ; by the traditions of the Caraibs, scattered over the An- 
tilles and Brasil, wbo say that their ancestors fame f^om Peru ; by the very 
establishment of the monarchy of Peru, and lilcewise that of Mexico, 8itb« 
ated on the west coast of America, towards the iblands of the South Sea ; by 
the popnlousness of those nations, which were far more powerfhi and niore 
civilized than those which iphabited tl^e east coast, which renders it pro- 
bable that the former were of much higher antiquity ; by the prodigious ex- 
tension of the Otah«itan langnaee, the'dffferent dialects of which are dif- 
fused in most of the islands of the South Sea, and of which many wonis are 
to be found in the language of Peru, as a writer of great learning has lately 
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Amkitt Mich ft proftttion of bletsingi mftnkind has con* 
tiuued wretched. Tkiere is not a siugle genus of aiiimaU 

proYtd, and ct«b in that of Cke Malayi of AAm, In which I laytelf dis- 
covered leveral, sach M wuiU, wliich sigDifles to kill ; by the cnstoma com- 
mon umI pcenlier to the natloae itt the pcniunla of Malncca, of the islands 
of Asia, of thoae of the Sooth Sea, and of Braail, which are not luapircd by 
Natnre« rach as that of making fermented and inioxicatiog liqnom, by 
chewing certain herbs and roots ; by the channels of the commerce of an- 
tiqaity which flowed In this direction, sodi as that of gold, which was very 
common in Arabia and India at the time of the Romans, though there are 
very few mines of that metal in Ada ; bat particularly by the trade in eme- 
ralds, which most hare followed that track in the ages of antiquity to reach 
the old continent, in which not a siugle mine of that description Is to be 
found. I ahall quote what ii said on this subject by Tavernier, a writer of 
credit, when treating of the commerce of Ana, and especially that in pre- 
cious stones. '* It is an ancient error,*' says he, ** into which many per- 
sons have fallen, to Imagine that the emerald is found originally in the 
Bast. Ifott jewelleri, when they see an emerald of a high color, erilt tell 
yon thU It is an eastern emerald. But the^ are mistaken, for I am well 
assured that the East never produced one, either on the continent or In the 
islands. I made particular enquiries on this subject in all my joarnies." 
TavemJcr had made idx jonrnies by land through India. It must therefore 
be concluded that the emeralds, so highly valued by the ancienta, came 
from America, through the Islands of the South Sea, through those of Asia, 
ihroogh India, throm^ *^ ^^ ^^ ^^ inally through Kgypt, where thtj, 
procured them. * 

To this may be objected the difficulty of navigating against the regular 
east winds, iu order to pass from Asia to America under the torrid aone : 
but on this head I shall repeat, that the regular winds never blow there firom 
the east, but from the north-east and south-east, and depend so mach the 
more oo the two poles the nearer you approach to the Line. This oblique 
lirection of the wind was sufficient for people navigating from island to 
island, and who had coatilved barhs least liable to be driven out of their 
course, like the double proas of Guam, the form of which seems Co have 
been preserved In the double canoes of the coast- of Peru. Schonten met 
vrtth one of these double proas at sea, more than six hundred leaguea Arom 
the Island of Guam, towards America. Besides^ it appears that the Soutk 
Sea has likewise its monsoons, which have not yet been observed. Hear 
what is said on the variation of the winds by an English navigator, who 
aailed round the world in the same ship with Messrs. Banks and Solander 
in the vears 1768, 1769, 1770, and 1711. " The iohabitants of Ouheike 
trade with those of the adjacent islands l>lng to the east of that island, and 
wliich we had discovered on our passage. Fur three months of the year, 
the wind, which blows continually from the west, is extremely favorable 
for this traffic.** In these latitudes Commodore Anson likewise wet with 
west winds which retarded him. Captain Cook confirmed this ebservatioa 
la his third voyage. 

^me philosophers explain the cotrespondencies which are found bctweea 
the natives of Islands and those of continents, by supposing that the islaada 
are the remains of countries swallowed up by the ocean, of which nothing 
to now left but these elevated summits, with a few of the inhabitants. Bat 
we have said sufficient in this work to demonstrate that maritime islanda 
are not the fragmeuis of any continent, but that they have mountains, 
peaks, lakes, and hills proportionate to their extent, and dtoposed cod- 
formably to the regular winds which blow over their seas. They have 
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but wiwt Itvct ID ahttiulance and in liberty, the ^reaiBSL 
pert witlMMit labor, all in peace with their, species, all 
united to the ofc^te of their cboicey aad eir|oying the 
satisftiction of reperpetuating tbemwilves in their /amilieR ; 
and yet RMMre than one half o^ maniiiod in doomed to celi- 
bacy. The other half carses the tMrnds which hafre joined 
thenu Meet of them dwad tfie thooghtir of progeny, appre- 
henslTe lest they thoqld not be able to procsre siibsistefiee 
for them. In order to earn a liinelihopd themieireiy most 
are subjected to laboriotts employmenta» and 'are reduced 
to the condition of slaves to their fetlow-CMatures. Wh<^ 
nations are in <lsnger of perishing of Ihmihe; othera, with* 
out territory, are heaped one upon another, while the great- 
est part of the globe is a desert. There ar6 many lands 
which have never been cultivated $ but tore is not any, 
with which Europeans are acquainted, that has fiot been 
staitied with human t>tood. The very solitudes of the ocean 
engulph in their sfbysses efhips Med' with men, sunk by the 
hands of men. In cities apparently so iOurishi«ig with their 

▼egetables wUch are peculiar to them, and no wliere'else attain the same 
d^gme of beauty. Boaidet, if aiieao lalaada had formacljriVoiMtHiited a pavt 
of oar conil^Q.ent, yre sbould ftndin i;b«m sncli.of por.quadnijiieds as are to 
be met with in every climate. Tet, if we may beKi^te' tire testimony of 
llie Spanhh biatorian Herrfarii,aifed of flatberda 1>PUff»lhf re ifjei^ neither 
rata nor mice in America and the West India Islands previoas tp the arrival 
of the Europeans. The Ox^ the ass, the camel, the horse 'ought likewise 
io have b«^ found |n them, but they ooQlained noJ^e of these aninuaa; 
though they bad abundance of poultry, ducks, dogs« and swine, like the 
islanda of the South Sea, which are equally destitute of domestic taimals. 
II is obvloua that such animAls astbe horse and pow .were tc^ Urge and too 
heavy, uotwithstanding their utility, to be conveyed in the little canoes of 
the ant na«lfeaton, tnho weald not fall to take particular eare not to trans, 
port with them audi urermiii aa rata and a^ice. Bq^, to return to t)ie g/ene- 
ral laws of Iffature. If all (he islands of the South Sea had once formed 
a coBtiiicnt, there would efinseqpcntlyihanre been no lea ifMbe space which 
they occupy. Now it if c.eirtaip that were they thisdav deprived of the 
ocean which incircles them, and the rejnilar wind whida blown over them, 
they would be blaated with atariiityi. V^MutO* ^f the .Sowih Sea iorm 
a real bridge of communication between Asia and Ajneriva, with only a few 
arehea of which we are acquainted, and of whkA it would fiot'be difficult 
|o discover the renudoder by i|iieaf)s.pf t^ieo^^r .ceiieord|aKea of the globe. 
But I shall here conclude my. conjectures on thisaubject. I have advanced 
attfieieattodemoDscratethaiit|iesainehan41>frihichlias owerad Uie earth 
•vtitb planu and animal* .for tM-aerviee pf .waiv h» not neglei^ted the dif« 
ferent parti of h!s habitation. 

Hh3 



354 STUDIES OF NATURE. 

artB and their noouiiient% pride and cunning. laperatiUoa 
and impiety, rioleuoe and perfidy are ever at rariance, and 
fill their unfortuoate inhabitants with anguish. The more 
society is polished in thenit the more numerous and the 
more cruel are the woes by which they are oppressed. Can 
it be that men are industrious there only because they are 
miserable f Wherefore has the empire of the globe been 
conferred on ooe single animal* who possesses not the com* 
mand over his own passions f How happens it that man* 
feeble and transitory, should be governed by passions at 
once ferocious and generous, base and immortal ? How is 
it, that, born without instinct, he has acquired such a va- 
riety of knowledge ? He has imitated all the arts of Nsr* 
ture, except that of being happy. All the traditions of 
mankind have preserved the origin of these strange contra* 
dictions; but religion alone alSbrds an explanation of their 
cause. She informs us that man is of a different order from 
the rest of animals, that his perverted reason has offended 
the author of the universe ; that, as a just punishment, h^ 
has abandoned him to the direction of his own under- 
standing ; that he cannot form his reason but by the study . 
of universal reason in the works of Nature, and in the hope 
which virtue inspires ; that by these means alone he is ena* 
bled to rise above the animals beneath the level iif which 
he has fallen, and return, step by step, in the path that leada 
up to the celestial mountain from which he has been pre* 
cipitated. 

Happy in these days is he, who, instead of mingling ir 
the bustle of the world, lives far remote from men. Happy 
is he who knows nothing beyond his own horizon, to whom 
the very next village is a foreign country ! He has not 
left his heart with beloved objects which he shall never 
more behold, nor his reputation at the mercy of the wicked. 
He believes that innocence resides in the rural hamlet, ho- 
nor in palaces, and virtue in temples. His glory and bis 
religion consist in dispensing happiness on all around him. 
If he sees in his gardens neither the fruits of Asia nor the 
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■ibadet of America, lie at least cnltivatet the plants that de- 
light his wife and children. He needs no ■loniiinents of 
architectare to dignify his landsciq[)e. A tree^ beneath 
vrhose shade a virtuous man has reposed, suggests to him 
sublime recollections: the poplar in the forest reminds 
bim of the combats of Hercules, and the foliage of the oak 
caila to bis remembrance the crowns of the Capitol. 



STUDY XIL 



OF SOME MORAL LAWS OF NATURE. 

WEAKNESS OF KEASON-OF FEELIHQ— PROOFS OF THE 

DIVINITY, AND OF THE IMMORTALITY OF THE 

SOUL, FROM THE FEELINGS. 

ucH are the physical demonstrations of the existence of 
e Deity which the imbecility of my reason has per- 
mitted me to arrange. I have collected, periiaps, ten 
limes as many ; but I perceived that I was still only at 
the beginning of my career; that the farther I adyanceo^ 
the more extensive was the field that presented itself to 
my view ; that I should soon be overwhelmed with my 
own labor, and that, according to the idea of Scripture, 
after a complete survey of the works of the creation, 
nothing would remain to me but the most profound as- 
tonishment. 

It is one of the great misfortunes of human life, that, in 
proportion as we approach the source of truth,- it retreats 
from us, and that when we catch by accident some of its 
ramifications, we are unable to remain constantly attached 
to them. Why has the sentiment which yiesterday 
exalted me to heaven, at sight of a new relation of Nature, 
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to-diy diMppearedV Arcbinieddi 4id not alwsys remain 
ia an extecy of joy ttom the diwcwntry of the rektioQA of 
the metals ia the crown of king Hiero. He i^erwardt 
made other disooyenei^ more Qongettial to hia miad, such 
•a that of the cyttader ciroamaoribed within the ai^re, 
which he ordered to be eograred oa his tomb. Pythagoras 
in time cootemptated with iodifferenee the sqaare of the 
bypothenuse, for the discovery of which he is said to have 
▼owed a whole hecatomb to Jupiter. 

I recollect that when I first became master of those sub- 
lime truths, I felt a joy almost as lively as that experienced 
by the great men who were the mventors of them. Why 
is it extinguished? Why do I now require novelties to 
afford me pleasure ? In this respect the animal is happier 
than we ; what pleased him yesterday, will likewise de- 
light him to-morrow ; he has fixed Ihnits which be never 
exceeds ; and that which is sufficient for him, always ap- 
pears to him beautifu] and good. The ingenious bee con- 
structs commodious cells i but she rears neither triunlphal 
arches nor obelisks to decorate her waxen cities. A but, 
in like. aMAner*: is sufficient for man, in order to be as wsll 
Mged as the bee. What need has be of 6ve orders oi 
architedei^ of pymmidii^ of towen^ of kicaquea? 

What then is that versatile faculljy called veasoo, which 
I eaiploy In the obaerfati^n of Matuse ? It is, ny the 
achoi4% ^ peroefitiDn oC cariaaipondeacies, which distia* 
guishes man Irboi Ihe brale. Jifan possesses reason ; the 
heart has only iostiact But if this instinct always poiats 
oottotheaiimal wlhat is. most suitable to hia wants, it 
iau8t.like«!i8e:be ra aeasoi^ aad <a reason more precious 
than ours, since it is invariable, and is not aequired by 
]oi\g and Itainiitl experience; To Ibis 4he philosopfaen of 
die past age replied, that the want of •reaaon in beasts is 
proved beyead dispute j^y thia oir^iunatance^ that they 
alwaya -act in the same, manners ^us .they ^oadaded irorn 
the very perfeetion- of liheir reason that they hiid. aoae. 
Hence. we jnay see /towhat a fdcgree jcnaat.aame%penstoos. 
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and societies can gi?e currency to the g^reatest absurdities ; 
for the argument of these philosophers directly attacks the 
supreme inteUigence itself, which is invariable in its plans 
as the animals in their instincts. If the bees always con- 
struct their cells of the same form, it is because Nature 
always gives bees the same figure. 

I mean not, however, to assert, that the reason of beasts 
and that of man are the same; ours is, beyond dispute, 
more extensive than the instinct of each animal indivi- 
dually: but if man is endowed with a universal reason, is 
it not because his wants are universal ? He discovers, it is 
true, the wants of other animals ; but is it not relatively to 
himself that he has made them his study? If the dog gives 
himself no concern about the oats of the horse, it is per- 
haps because the horse is not subservient to the wants of 
the dog. We have, however, natural adaptations which 
are peculiar to ourselves, such as agriculture and the use of 
fire. This knowledge would undoubtedly prove our natural 
superiority, were it not, at the same time, a demonstration 
of our wretchedness. The animals have no occasion to 
kindle a fire and to sow the ground, since they are clothed, 
and fed by the hand of Nature ; besides, several of them, 
possess within themselves faculties far superior to our 
sciences, which are, in fact, foreign to us. If we have dis- 
covered some phosphoric substances, the luminous fly of 
the tropics has within itself a focus of light which illumines 
it in the night. While we are amusing: ourselves with, 
making experiments in electricity, the torpedo employs it 
as a defence ; and while the academies of Europe are offer- 
ing large sums to the person who shall discover the means 
of ascertaining the longitude at sea, the man-of-war bird 
daily flies three or four hundred leagues t>etween the tro- 
pics from east to west, without ever ^ling to find at night 
the rock from which he took his departure in the, 
morning. 

It manifests another kind of insufficiency when philo- 
Mphers attempt to employ in combating the intelligence 
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of Naiture» that very renaon which cannot amt them to 
ditcoTer it Mauy plausible argiunenti are adduced ooo- 
cerniug the danger o( tbe pawioni^ the frivolity of life, the 
loM of honor* of fortuuei of children* You; can easily un* 
houae me, divine Marcus Aurelius, and yon too, sceptical 
Montaigne ; but you do not provide for me another habi- 
tation. You put into my hands the staff of philosophy, 
and say-*Walk on boldly ; travel through the world beg- 
giug your bread ; you will be quite as happy as we in our 
splendid mansions^ enjoying the society of oui wives and 
the respect of our neighbors.— But here is an evil which 
you have not foreseen. In my native land, I have receiv- 
ed nothing but calumny as the reward of my services ; I 
have experienced nought but ingratitude on the part of 
my friends, and even of my patrons; I am lonely and 
destitute oif the means of subsistence ; I am tortured with 
nervous disorders ; I stand iii need of men, and my soul is 
shocked at the sight of them, when I recollect the fktal 
"easons which unite them, and that it is utterly impossible 
to interest them, iinless by flattering their passjons, and 
becoming yicious as themselves. Of what advantage is it 
to have studied virtue, which shudders at these recollec- 
tions, and even without any reflection, at the mere sight of 
men ? The first thing that fails me is that reason on which 
you desire me to lean. All your fine arguments vanish 
precisely at the moment when I have the greatest need of 
of them. Put a reed into the hand of a sick person ; the 
first thing that Will drop from him when overtaken by a 
fit of his disorder, is that same reed; and if he should ever 
venture to rest his whole weight upon it, he will break it, 
and probably rtfh It through his hand. Death, you teQ 
me, is a cufefdr every thing; but in order to die, I have 
Lo occasion f^r all this reasoning. Besides, I drop into the 
arms of death not in the Vigor of life, but dying and rea- 
soning no longer, though still continuing to feel and to 
suffer.* 

* Thus Rfiliston if gre«Uy inp,ei[ipr, to PbU^Mphy. becsoM the wpporU 
4f not by bar reason, bat by oar tri^iignatkin. Sae woald not baTe na 
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What, after all, is that reason which it so much 
vaunted ? Since it is nothing more than the relation of 
objects to oiir wants, it is consequently nothing more than 
personal interest. Hence it is that there are so many 
family reasons, reasons of associations, reasons of state; 
reasons of all countries, and of all ages ; h^nce It is that the 
reason of a young man is cme thing, and the reason of an 
old man another ; that the reason of a y^dtban differs from 
ihat of a hermit» and the reason of a soldier from that of a 
priest 

This sublime faculty moreover estperienceSp from the first 
moments of its expansion, shocks so violent as to incapa- 
citate it, in some measure, ibr penetrating into the field of 
Nature. 1 say nothing of our m^tliods, an<) of bur systems, 
which diffuse a false light overthe first (Principles of human 
knowledge, by shewing us truth only in books, in the 
midst of machinery, and upon the stage. I have said some- 
thing concerning those obstacle^ in the objections which I 
have ailed ged against the elements of our sciences; but 
these maxims- — Make a fortune — Be the fiirst — which are 
instilled into us froni our earliest infancy, are themselves 
sufficient to subvert our natural reason ; they exhibit to tM 

proudly erect, bat prostrate ; not on the theatti^ of the Virortd, but escleoded 
«t the footstool of the throne of Ood ; not mnxtou* cqitcemmg folurity, biit 
confident and composed. When books, honors, fortonci and friends for- 
tfake OS, she presents us a pillow for our head; not the recollection of 
our frivolous Und theatrical virtaes, bat tl»at of onr insufficiency ; and 
instead of the arrogant niaxims of philosophy, she requires of us nothing 
bat calmness, peace, and flUal' conmleilcc. 

1 shall make one more reflection on this r<aaison, or, what is the same 
thing, this understanding of which we are so vain ; namely, that it appears 
to be the result erf our mislortmies. It Is Very remaA^blv that tiie nations 
most celebrated for their understandins, their arts, and their ingenuity, 
were the most wretched on the face of the globe from their governments, 
their passions, or their disaensions. Read tbe livea of roost men eminent 
for the brilliancy of their intellectual facalti^s, and yon will flbd that they 
were extremely miserable, especially in childhood. One-eyed persons, the 
lame, the deformed, possess in general siore wH than other mien, beeanse, 
their figures being more disagreeable, they appl^ their reason to a more 
attentive observation of the relations of society, m order to escape its op* 
presaiou. They are indeed accounted rather malieiotts ;. but this character 
parftctly applies to what society denominates wit. It is not Mature, how- 
ever, which has rendered them malignant, but the rtillery or the contempt 
of thbse with whom they have lived. 
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the juit and the unjust only as related to our personal in- 
terest^ and to our ambitioQ ; they usually attach us to tlie 
fortune of some powerful and reputable body, and render 
us, as it may happen, atheists or derotees, debauched or 
continent, Cartesians or Newtonians, according to the 
cause which has become our only ruling principle. 

Let us then mistrust reason, since it misleads us from the 
very first step in the research after what is true and good. 
Let us enquire whether there is not within us some faculty 
more noble, more invariable, more comprehensive. Though 
1 nave nothing to offer, in the prosecution of this enquiry, 
but vague and indeterminate ideas, yet I hope that men 
more enlightened than myself, will one day establish and 
carry them much farther. It is in this confidence that, 
with the feeble means I possess, I am about to enter.a 
career well worthy the attention of the reader. 

Descartes lays down this maxim as the basb of the first 
natural truths : ** 1 think, therefore, I exist.** As that 
philosopher acquired very high reputation, which he 
merited besides by his knowledge in geometry, and espe- 
cially by his virtues, his argument in proof of existence 
has been greatly applauded, and has acquired the authority 
of an axiom. 

But, in my opinion, this argument is essentially de^tive 
in this respect, that it has not the generality cf a funda- 
mental principle; for it implicitly follows, that when a 
man ceases to think, he ceases to exist, or at least to have 
a proof of his existence. It likewise follows that animals 
to which Descartes denied the faculty of thought, had no 
proof that they existed, and that most created beings are 
-in a state of non-existence with relation to us, because they 
frequently excite in us mere sensations of forms, of colors, 
of motions, vj^ithoiit any thoughts. Besides, the results of 
human thoughts having been often employed, from their 
versatility in raising doubts concerning the existence of 
God, and even of our own existence, as was the case with 
the iceptic Pyrrho; this reasoning, like all the operations 
of the understanding, justly becomes liable to suspicion. 
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Instead, tbere^Mne, of the argnment of Descartes, I sub- 
stitute the foUowiDg, which appears to me both more sim- 
ple and more general: «* I feel, tfaerelbre, I exist.** It 
extends to all our physical sensations, which apprize us of 
our existence much more frequently than thought It 
has for its moving principle an unknown Acuity of the 
soul, which I call sentimeut, to which thought itselt 
refers; for the evidence to which we attempt to reduce 
all tbe operations of our leason, is itself simply senti- 
ment. 

I shall first demonstrate that this mysterious Acuity 
differs essentially from physical sensations; and from the 
relations presented to us by reason, and that it mingles in 
a constant and invariable manner in every thing we do, 
so that it is, if I may be allowed the expression, human 
instinct. 

With respect to the difference between sentiment and 
physical sensations, it is evident that Iphigenia at the altar 
produces inspressions of a very different nature from those 
occasioned by the taste of a fnlit or the perfume of a 
flower; and as to tlie distinction between it and the un- 
derstanding, it is certain that the tears and the despair of 
Cly temnestra create in us emotions of a very different kind 
from those excited by a satire, a comedy, or, if you please, 
by a geometncal demonstration. 

Not but that reason may sometimes terminate in senti- 
ment when it presents itoelf with evidence ; but the former 
is, with respect to the latter, only what the eye is with 
respect to the, body* that i% the intellectual vision: be- 
side9« sentiment appears to me to be the result of the laws 
of Nature, and reason the result of political laws. 

I shall gi^re na farther definition of this obscure princi« 
pie, but 1 shall render myself sufficiently intelligible if I 
make it felt. This, I flatter myself, [ shall be able to 
accon^plish, by opposing it, in tbe first instance, to reason. 
It is very remarkable that women, who are always much 
nearer to Nature, even in their very irregularities, than 
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men, with all their pretended wiadom, never confound these 
two facultiety and distinguish the first by the name of sen- 
sibility, or sentiment, by way of eminence, because it is, 
in fact, the source of our moat delicious affections. They 
are perfectly on their guard against confounding, like most 
men, the mind and the heart, reason and sentiment The 
one, as we ha?e leen, is frequently our own work ; the 
other is always that of Nature. They differ so essentially 
from each other, tliat if you wish to destroy the interest of 
a work replete with sentiment you need only introduce 
into it an infusion of reasoning. This is a fiiult committed 
by the most celebrated writers, in all ages, in which so- 
ciety is completely separated from Nature. Reason pro- 
duces many men of intelligence in the ages denominated 
civilized, and sentiment produces men of genius in those 
that are termed barbarous. Reason varies from age to 
age, and sentiment is always the same« The errors of 
reason are local and versatile ; but the truths of sentiment 
are invariable and universal. *Tis reason that makes the 
ilistinction of Greek, of Englishman, of Turk; but senti- 
ment constitutes the man, the being of divine origin. At 
the present day we have need of commentaries in order to 
understand the books of antiquity, which are the produc- 
tions of reason, such as those of most of the historians, 
and of the comic and satiric poets, as Martial, Plautus, 
Juyeaal, and even those of the past age, as Boileau and 
Moli^re; but no one will ever require any in order to be 
moved by the supplications of Priam at the feet of Achilles, 
by the despair of Dido, by the tragedies of Racine, and 
the lively fables of La Fontaine. Many combinations are 
often necessary to disclose some hidden reason of Nature; 
but the simple and pure sentiments of repose, of peace, of 
inild melancholy, which she inspires, come to us without 
effort. Reason, I admit, procures us some pleasures; but 
if it discovers to us some portion of the order of the uni- 
verse, it shews us, at the same time, our own destruction 
attached to the laws of its preservation; it exhibits to us 
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at once eyili part and evili to come ; it furnishes arms to 
our passions, at the same time that it demonstrates to us 
our insignificance. The farther it ranges, the more nu- 
merous are the testimonies of our nothingness which it 
brings back on its return to us; and so far from assuagmg 
our pains by its researches, it frequently aggravates them 
by its discoveries. Sentiment, on the contrary, blind in 
its desires, embraces the monuments of every country and 
of every age; it flatters itself, in the midst of ruins, of 
carnage, of death itself, with the idea of a certain eternal 
existence; it pursues in all its appetites the attributes of 
Uie Deity, infinity, extent, duration, power, grandeur, 
and glory; it mingles the ardent desires of these with all 
our passions; it thus communicates to them a sublime 
impulsion, and while it subdues our reason, itself becomes 
the most noble and the most delicious instinct of human 
Fife. 

Sentiment 'proves to us much better than reason the 
spirituality of the soul ; for the latter frequently proposes 
lo us as an object the gratification of our grossest passions,* 
whereas the latter is always pure in its desires. Besides^ 
many natural effects which escape the ^ne, are subject to 
the control of the other; such is, as we have already 
observed, evidence itself, which is nothing but senti- 
ment» and over which reflection has no power: such is 
likewise our existence. The proof of it is not witliin the 
compass of our reason ; for why is it that I exist ? What 
IS the reason of it ? But I feel that I exist, and this senti- 
ment is sufficient. 

This being laid down, I proceed to demonstrate that 
there are two powers in man,t the one animal, the other 

* Listen to reason, oar pbllosophical moralists are conUDaally repeatiac. 
Bttt do they not perceive that they are patting as into tlie power of oar 
greatest enemy t Has not eacli passion its respective reason! 

t It is ftrom want of attention to tliese two powers tbat so many celebrated 
works on man have a false coloring. Their aathors sometimes represent 
Mm to as as a meUpbysical object. Yon wocld imagine tbat the pbysieai 
wants which assail ereo saints, were only trifling accessories to bnmau life. 
They compose it entirely of monads, of abstractions, of moralities. Others 
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intellectitt],of Datum perfectly oppo«ite»aiid fonniog bumau 
life by their union, at every barmooy oa earth is composed 
of tfvo Gontnriea. 

perccWe So nun nothlDc bot a mere animal, and ditcoTcr in him oolj Che 
froMMt appeCitca. Thcv never itndv him bat with the <1isa«cting; knife in 
their haada, and when he it dead, thai is, when ha has ceased to be a man* 
Others know him only as a political indi vidnal ; and disUngaish him onlx 
by means of the correspondencies of ambition. It Is not a man that in- 
terests them ; it Is a Frenchman, an Ejialisbman, a prelate, a Bobleman. 
Homer is the only writer I am acqaainted with who has painted the entire 
man; odMia, even the belt not excepted, exhibit nothing bot a skeleton of 
him. The Iliad of Homer affords, in my opinion, a delineation of all man- 
kind, as it does of all nature. All the passions are to be foand there, with 
all their ahadea, the most intaUcctaal and the most sensoal. Achilles chnitts 
the praises of the Oods to the sound of his lyre, and boils a leg of ranttoB 
In a kettle. This last trait has given offence to oor theatrical writers, who 
•ompose artilciai heroes, who conceal their primary necessities, as the 
anthers themselves disguise their own from society. All the passions of 
die human breast are to be foand in the liiad : fhrions wrath in Achilles; 
hang hty pride in Agamemnon ; patriotic valor in Hedor ; in Neator uuba* 
passioned wisdom ; in Ulysses crafty prudence ; calumny in Thersites ; 
volnpcnonsness In Paris; faithlem love in Helen; conjugal aff'eclioB in 
Andromache ; paternal love in Priam ; friendship in Pairoclns ; and with 
these a multituae of intermediate shades of the same passions, such as the 
inconstderata coarage of Dioroed and of AJax, who dared even the Gods 
to the fight : then the oppositions of sitaatioo and of fortune which set off 
those characters; as the wedding and the rural festival on the terrible 
shield of Achilles ; remorse In Helen, and solicitude In Andromaelie ; the 
flight of Hector on the point of perishiug under the walls of his native ci^. 
In the sight of his people, whose only defender he was ; and the peaoelhi 
objects which presented themselves to him in that tremendooa moment^ 
such as the grove of trees and the fountain to which the females of Troy 
rehired to wash their robes, and where they loved to amemble te more 
prosperous days. 

This divine genius haVIng assigned to each of his heroes a principal paa- 
siim of tiie bnman heart, and having set ic in action in the mot| ranarfcable 
phases of life, has, in like manner, distributed the attributes of God to 
various Deities, and has allotted to diem the different kingdoms of Hatnre ; 
to Neptune the ocean ; to Pluto the infernal regions ; to Juno the air ; to 
Vulcan fire ; to Diana the forests ; to Pan the flocks ; in fine, the Kymphs, 
the Naiads, and the very Hours have all their respective departments on 
the earth. It produces not a single flower but what is under the snpc& 
ilitendence of some divinity. It is thus that he has rendered the habitation 
of man celestial. His work la the most sublime of ancyclopediaa. All the 
characters he has employed so perfectly correspond with the human heart 
and with BTature, that the names by which he has designated them have be- 
come immortal.- With the majesty of his plans, he combines a truth of ex- 
pression which proceeds not solely from the beauty of his language, aa some 
grammarians pretend, but from the extent of his observation of Nature. 
It is thus, (or example, that he calls the sea anpurpUd at the moment the 
anu is setting, because the reflection of that luminary at the horizon then 
causes it to appear of that color, as I have myself remarked. Virgil, who 
has imitated htm in every particular, is tall of the beauties of obaervadoo^ 
tc which our coinmeiitators pay not the least regard. For example, in the 
Oeori^cs, Virgil gives to the Spring Uie epithet of hluahinf* Vert r—*^—'-* 
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Some philosophers (i&ve thought proper to paint man 
as god. His attitude, say they, is that of command. 
But to have the attitude of command, the rest of his 
species must have that of obedience, otherwise he would 
find au enemy in each of his fellow-creatures. The na^ 
tural empire of man extends only to animals; and in 
the wars which he wages with them, or the care which 
he bestows upon them, he is frequently obliged fo 
exchange the attitude of an emperor, for that of a slave. 
Others represent him as the perpetual object of the wrath 
of pHeaven, and have accumulated on his existence 
all the miseries that can make him abhor it This is not 
a picture of man. He is not formed of a simple nature 
like the other animals, each of which invariably preserves 
it» peculiar character, but of two opposite natures, each of 
which is subdivided into several passions, which contrast 
with each other. By one of these natures he combines in 
himself all the wants and all the passions of animals, and 
by the other the ineffable sentiments of the Deity. It is to 
this last instinct, much more than to his reflection, that he 
owes the testimony of the existence of God ; for I suppose 
that possessing, by virtue of his reason, the faculty of per- 
ceiving the correspondencies which exist between the 
objects of Nature, he discovered the relations that subsist 
between an island and a tree, a tree and a fruit, a fruit and 
his wants; and would easily be induced, on seeing an 
island, to repair to it in quest of food : but his reason in 
shewing him the links of four natural harmonies, would not 
refer the cause to an invisible author if he had not that sen- 
timent deeply impressed upon his heart It would stop short 
at the limits of his perception, which are likewise the limits 

it his exprenion. At hit trtntlttort and commentators hare neglected to 
nodee thit, at well at many othen» I loni; imagined that it bad been in« 
trodaced merely to fill up the meatare of the verse ; hot having remarked 
at the beginning of apring that the thoott and bndt of most trees torned 
qcite red before they threw ont any leaves, I then comprehended what 
moment of the seaion itjiwat that Virgil intended to describe by 9ti% 
mftcnti. 

ii3 
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of the perceptions of animalfli A wolf who swims across a 
river to reach an island, on which he perceives herbage, in 
the hope of finding sheep upon it, has as perfect a coucep* 
lion of the four natural relations between the island^ the 
herbage^ the sheep, and his own appetite ; but he does not 
prostrate himself before the intelligent being by whom they 
were established. 

CoLsidering man as an animal, I know of none that can 
be compared to him for wretchedness. In the first places 
he is naked, e^sposed to insects^ to the wind, to rain, to 
cold, to heat, and is obliged in every country to clothe him* 
self. If his skin acquires in time sufficient hardness to re- 
sist the attacks of the elements, it is not till after severe 
trials, which sometimes flay him from head to foot He 
knows nothing naturally, like the otiier animals* If he 
wants to cross a river, he must learn to swim ; nay, he is 
even obliged in his infancy to learn to walk and to speak.* 
There is no country so happily situated in which be is not 
under the necessity of preparing his food with great trou- 
ble. The banana and bread-fruit tree furnish him, be- 
tween tlie tropics, with sustenance all the year round; 
but he must plant the trees, he must inclose them with 
thorny fences, to preserve them from the beasts ; he must 
dry their fruits for a supply during the hurricane season ; 
and he must build store-houses in which to lay them up. 
Besides, these useful vegetables are exclusively reserved 
for certain privileged islands ; for, in the rest of the world* 
the cultivation of grain and of alimentary roots requirei a 
multitude of arts and of precautions. When he has col- 
lected every comfort around him, love and voluptuousness, 
which are the offspring of abundance, avarice, thieve% 
hostile incursions disturb his enjoyments. He must have 
laws, judges, i^ags^nes, fortresses, confederacies^ and rqp- 
ments to defend from without and from within his ill-fated 



* The very name of Uthat irderind from the LaUn iitfinu, thtt ii^ oat 
who cannot speak. 
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corn-field. Finally, when he nu^ht enjoy with the 
tranqaillity of a sage, languor takes posKssion of his 
heart ; he wants comedies, ballsy masquerades^ diversions 
to prevent him from reasoning with himself. 

It is impossible to conceive that a nation can exist with 
merely animal passions. The sentiments of oatural justice, 
which are the basis of legislation, are 9ot results of our 
mutual wants, as some have asserted. Our passions are 
not retrogressive; they have nothing but ourselves for 
their only centre. A fiunily of savages^ in the midst df 
abundance, would feel no more coBcern fbr the misery of 
their neighbors, than we concern ourselres at Paris 
whether our sugar and our coffee cost the wretched Afri- 
eans rivers of tears. 

Reason, united to the passion^, would only incraase their 
ferocity ; for it woidd furnish them with new arguments 
long after their desires were gratified* In most men, it is 
nothing more than the relation of beings to their wants* 
that is, to their personal interest. liet us examine its 
effect combined with love and with ambition, which are 
the two tyrants of human life. 

Let us first suppose a state entirely governed by love,, 
such as that imagined to exist on the banks of the Ltgnon, 
by the ingenious D'Urfey. I ask Who woidd there be at 
the labor of building iMses and cultivating the land! 
Must we not suppose servant^ whose • labor compensates 
the indolence of their masters? Would not these servaoti 
be obliged to abstain from making love,, that their masters 
might devote their whole attetition' to it I Besides, in 
what manner are the aged of both sexes to pass tiieir 
time? A fine spectacle for them truly to behold their 
diiMren incessantly indulging in the delights of lovef 
Would not suck a sight he to them a perpetual subject of 
ntgref, of ilI<»humour, and of jealousy, aa aniong us? In 
trath, such a govertinlent, were it in one of the idands of 
the South Sea, beneath groves of eocoa and breadrfruit 
trees, where there would be nolhine to» do btit> t» «Hit and 
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to make love^ would toon be tom with discord and 
oppressed with languor. But supposing that social 
reason were to oblige each family to labor for itself, and 
to introduce more Tariety into their lives by summoning 
to its aid our arts and our sciences, it would soon accom- 
plish their destruction. We must never expect to hear 
there any of those affecting dialogues which D'Urfey puts 
mto the mouths of Astrea and of Celadon; they are sug- 
gested neither by animal love, nor by enlightened reason. 
Both of these employ a diderent kind of logic. When a 
lover, illumined by our science, would there inspire lus 
mistress with the tender passion, ' if he had need of words 
to accompRsh his purpose, he would talk to her of springs, 
of masses, of attractions, of fermentations, of the electric 
spark, and of other physical causes, which determine, 
according to the moderns, the propensities of the two 
sexes, and the movements of the passions. Political 
reasons would interpose to afilx the seal to their union, by 
stipulating in the melancholy and mercenary language of 
our contracts for dowries, maintenances, redemptions, pin- 
money, post-obits. But the personal reason of each of 
the contracting parties would quickly separate them. 
As soon as a man saw his wife attacked by disease^ be 
would say to her: ** My temperament obliges me to seek 
a woman who enjoys health, and to abandon you." For 
the sake of consistency she would undoubtedly reply: 
** You do right to obey the dictates of Nature. I shoidd 
likewise look out for another husband were you in my 
condition." A son would say to his aged and enfeebled 
fother, ** You begot me for your pleasure, it is time that I 
should live for mine.** Where should we find the citizem ' 
who would unite to maintain the laws of such a society? 
the soldiers who would expose themselves to death to de- 
fend it? and the magistrates who would undertake to 
govern it? I say nothing of an infinite number of other 
disorders resulting from that blind and headstrong pas- 
sion, even when directed by cool reason. 



STUDIES OF NATURE. 309 

If, oo the other hand* a nation were solely devoted to 
ambition, it would be still more speedily destroyed, either 
by escternal enemies, or by its own citizens. It is, in the 
first place, difficult to imagine how they could be reduced 
to any form under one legislator, for how is it poasible to 
conceive that ambitious men would voluntarily submit to 
other men ? Those who have united them* as Romulus, 
Mahomet, and all the founders of nations^ commanded 
their attention only by addressing them in the name of 
the Deity. But supposing this to be affected in some 
manner or other, could such a society ever be happy f 
Let historians bestow what panegyrics they please on 
conquering Rome, can you imagine that her citizens were 
then truly happy? While they were spreading terror 
over the whcde world, and causing its tears to flow, were 
there not at Home hearts rent with anguish, and eyes 
that wept the loss of a son, of a father, of a husband, of 
a lover? And the slaves, who constituted the greatest 
part of her inhabitants, were they happy ? Or was hap« 
piness the lot even of the general of the Roman army, 
crowned with laufels, and seated on a triumphal car» 
around which, in consequence of a military law, his own 
soldiers sung songs in which they reproached him with 
his faults, lest he should become proud? And when 
Providence permitted Paulus Emilius to triumph over a 
king of Macedon and his poor children, who extended 
their little hands to the Roman people to excite their 
compassion, it likewise decreed that the victor should, at 
the same moment, lose his own children, that no man 
might triumph with impunity over the tears of mankind. 
Yet thb people, so strongly disposed to seek their own glory 
in the miKry of others, were obliged, in order to dissemble 
their horror of it, to veil the tears of nations with the in- 
terest of the Gods, as we disguise with fire the flesh of 
animals which serve us for food. 

Rome, conformably to the decree of fate, was to become 
the capital of the world. She armed her ambition with a 
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celestial reaaooy id order to render it victorious over the 
mqfi formidable powers, aod to restrain ferocity in its 
citizens, by inuring them to the practice of sublime vir- 
tues. What would they have become, had they abandon^ 
ed themselves without restraint to this furious iostioctf 
They would have resembled the savages of America, who 
roast their enemies alive, and devour their flesh still stream- 
ing with blood. To this state was Rome at length reduced, 
when her religion no longer presented any thing to her 
enlightened inhabitants but empty imagery. The two 
passions natural to the human heart, ambition and love^ 
then invited within her walls the luxury of Asia, and the 
corrupting arts of ' Greece, proscriptions, murders, poison, 
conflagrations, and at length gave her up a prey to bar* 
barous nations. The Theutates of the Gauls tlien issued 
from the forests of the north, and in his turn caused the 
Capitoline Jupiter to tremble. 

Our reasons of state in modern times are less sublime, 
but they are not less fatal to the peace of mankind, as we 
may judge from the wars of Europe, which are incessantly 
disturbing the world. A nation who% governed by its 
passions, and by mere reasons of state, would soon accu- 
mulate upon itself all the miseries incident to humanity; 
but Providence has implanted in man a sentiment which 
counterbalances their influence, by directing his desires far 
beyond the objects of this world ; this sentiment is that of 
the existence of the Ddty. Man is not man because he is 
a rational animal, but because he is a religious animal. 

Cicero and Plutarch observed that at their time not a 
single nation was known among which some religion was 
not to be found. The sentiment of the Deity is natural to 
man. It is this light which St. Jolin calls **tb.e true 
light, which lighteth every man that cometh into the 
world." I find fault with many modern writers, and even 
missionaries, for having affirmed that certain nations were 
destitute of all sense of the Deity. It is, in my opinion, the 
blackest of calumnies with which a nation can be brand* 
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ed« because it necessarily denies that nation the possession 
of every virtae ; and should it manifest the appearance of 
, any virtue, this could be nothing more than the most odious 
of vices, namely, hypocrisy, for there can be no virtue 
without religion. But there is not a single one of those 
inconsiderate writers who does not himself furnish argu* 
ments which refute his own imputation; for some ac- 
knowledge that these atheistical nations pay adoration on 
certain days to the moon, or that they retire into the woods 
to perform ceremonies, the knowledge of which they care- 
fully conceal from strangers. Among others, Father Go- 
bien, in his History of the Marian Islands, having affirmed 
that the natives of them acknowledge no Deity, and have 
not the slightest idea of religion, informs us immediately 
afterwards, that they invoke the dead, whom they caU 
auitis, whose skulls they keep in their houses, to which they 
ascribe the power of governing the elements, of changing 
the seasons, and of restoring health ; that they firmly be- 
leve the immortality of the soul, and acknowledge a para- 
Qise and a hell. Most assuredly opinions like these demon- 
strate that they have ideas of the Deity. 

All nations have a sense of the existence of God, for 
though they may not all raise themselves to him after the 
manner of a Newton and a Socrates, by means of the 
general harmony of his works, they at least dwell on those 
of his blessings which interest them most. The Indian of 
Peru adores the sun ; he of Bengal, the Ganges, which 
fertilizes his plains; the black Jolof, the ocean, which 
cools his shores ; the Samojede of the north, the rein-deer, 
which feeds him. The wandering Iroquois prays to the 
Spirits of the lakes and of the forests for abundant fisheries 
and chases. Many nations adore their kings. There is 
not one of them, which, to endear to mankind these august 
dispensers of their felicity, has not employed the inter- 
vention of some deity to consecrate their origin. Such 
are, in general, the Gods of the Nations ; but when the 
passions darkrn among them thb divine instinct, and min- 
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fie with it either the mtdoeit of ambitioa or the extr»- 
▼agaacict of vo1aptuouMiei8» we behoM them prostrating 
theoMelf ct before terpentsy crocodilea, and deities that 
delicacy forbida to mention. We see them ofier in their 
aacrifioes the blood of their eoemieR^ and the virginitf of 
their daugbterk Such aa is the character of a people, 
aoch is its religion. Maa is so irHesistibly carried along by 
tbis celestial inpaUe^ that when he ceases to take the 
Deity Ibr bis model, he never fails to make one after his 
'iwn image. 

There are therefore in man two powers, the one animal 
and the other divine. The first is incessantly giring him 
the sentiment of his misery, and the second excites that 
of bis excellence; from the conflicts of these result the 
▼arieties and contradictions of human life. 

It is by the sentiment of wretchedness that we are 
rendered alive to every thing that presents us the idea of 
asylum and of protection, of comfort, and of accommoda^ 
tion ; this is the reason why most men are food of tran- 
quil retreats, of abundance, and of all the blessings with 
which bounteous Nature has covered the earth to supply 
our wanta It was this sentiment that gave to Love the 
chains of Hymen, that man might one day find the part- 
ner of his pains in the companion of hb pleasures^ and 
that children might be ensured the assistance of their 
parents. It is this that mkkes the peaceful citizen ao 
eager after the accounts of court-intrigues, after narratives 
of battles and descriptions of tempests, becaoae external 
dangers augment internal happiness in his security. Thir 
sentiment often mingles with the moral ailections ; it seeks 
support in friendship, it looks for encouragement in com- 
mendation. It is this that makes us attentive to the 
promises of the ambitious man, when we are eager to 
follow him like slaves, seduced by the ideas of protection 
with which he deludes us. Thus the sentiment of our 
wretchedness is one of the strongest ties of our politicil 
societies, though it attaches us to the earth. 



I 
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The flentiment of the Deity impels us In a contnii^p 
direction.* It was this that conducted! Love to the altar, 
and dictated to it the first tows of fidelity; it oflered the 
first clif (dren to Heaven, before the existence of political 
taws ; it rendered Love sublime and friendship generoas; 
with one hand it succoured the wretched, and with the 
other it opposed tyrants; it became the moving principie 
of generosity and of all the virtues. Satisfied with 
performing services to mankind, it disilained the tribute of 
applause. When it appeared in the arts and sciences, it 
became the charm which enraptured us; languor succeed- 
ed the moment it disappeared. It is this that confers 
immortality or men di genius, who disclose to us m 
Nature new relations of intelligence. 

When these two (sentiments cross each other, that is, 
when we attach the divine instinct to perishable things, 
and the animal instinct to divine objects, Kfe is agitated by 
contradictory passions. This is the cause of alF those 
frivolous hopes and fears which are the torment of man. 
** My fortune is made,'* says one ; I have sufficient to sup- 
port me for er«r," and the next day he expires. " How 
wretched am 1 1" exclaims anodier; '^ I am ruined for 
tfsci^* — and death delivers him from all his woes. ** We 
are attached to li^'*" said Michel Montaigne, «* by mere 
trifles^ by a glass;" yes> truly, because we convey to that 
glass the sentiment of infinity. If life and death frequent* 
]y appear insopportable to men, the reason is because they 
associate with death the sentiment of their end, and with 
their life the sentiment of infinity. Mortals, if ye would 



* He wbo has lost tbU first of harmonies is destltoCe of all the rest. It ia 
a cireamAtance worthy of remiurk that all the works (tf atheists are dry and 
vninterestiDg They sometimes astonish, but they never touch the heart. 
They exhibit nothinif but caricatures or sigantic iiuaget. They are destitute 
of order, of proportion, ol feeling. The only exception from this censure 
is the poem of Lacretias. Bat this exception, as I hav^ before stated, con- 
ftrms my observation; for when that poet wished to please, he was unde. 
the necessity of introducing the Deity, as may be seen io his exordinm, 
Mma yenutf 4<?. In every other part of his performance, in which ^w 
explains the philosophy of Epicuf us, he is iiisufferAbly dry. 

VOJL, II V k 
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live happy and die contented, pervert not the laws which 
Nature has established; consider that at death all the paini 
of the animal cease, that corporeal wants, disease, persecu- 
tion, calumny, slavery of every kind, the rude conflicts of 
the passions with ourselves and with others are at an end. 
Consider that, at death, all tlie enjoyments of a moral, 
being commence; the rewards of virtue, and the slightest 
acts of justice and humanity, undervalued or despised by 
the world, which have in some measure brought us near, 
even upon earth, to the Being righteous and eternal. 

When these two instincts unite in the same place, they 
procure us the highest pleasures of which we are suscepti- 
ble; for then our two natures, if so 1 may be allowed to 
call them, are gratified at once.* We shall present a 
slight sketch of the combination of their harmonies, after 
which we shall pursue the consideration of the celestial 
sentiment which is natural to us in the most common 
sensations. 

Let me suppose you, then, reader, weary of the evils 
of civilized society, seeking toward the extremity of 
Africa some happy spot unknown to Europeans. Your 
vessel, sailing along the Mediterranean, is tossed by a 
tempest and shipwrecked on a strange coast just as it 
begins to grow dark. Favored by heaven, you escape^ 
you take refuge in a grotto, which you dbcover by the 
lightning's glare, at the bottom of a little valley. Under 
the shelter of this asylum you hear all night tiie rolling 
t>f the thundei^ and the rain descending in torrents. M 
day-break you discover behind you a range of lofty rocki, 
perpendicular as a wall. From their bases, here and there 
issue clumps of fig-trees, covered with fruit, white and 
red, and tufts of carobs, loaded with brown pods: their 
suouni^s are crowned with pines, wild olives, and 

* To these two instinctii may be referred all the sensations of life, which 
frequently seem so contradictory. For example, if habit and novelty be 
agreeable to as, it is because habit gives as confidence with regard to oar 
pHysicai relations, and novelty promises new points of view to our diviiii 
iastmct, which is ever striving to extend its enjoyments. 



STUDIES OF NATURE. 376 

rvpresses* bending with the violence of the winds. The 
cGiioes of these rocks repeat in the air the confused howl- 
ing of the tempest, and the harsh roaring of the raging 
Qeep, Mrhich is perceived at a distance. But the httle 
valley in which you are is the abode of calmness and 
tranquillity. In its mossy declivities the sea-lark builds 
her nest, and on its solitary strands the thrush awaits the 
cessation of the storm. 

The first beams of Aurora are now lengthened over the 
flowery stsechas, and the violet beds of thyme which 
clothe the hillocks. By its rays you discover on the 
summit of a neighbouring eminence a cottage shadowed 
with trees. A shepherd, his wife, and daughter issue 
from it ; they advance towards the grotto, bearing vessels 
and baskets on their heads. It is the spectacle of your 
disaster, which attracts these good people to you. They 
bring you fire, .fruits, bread, wine, and clothing. They 
hasten to render you the offices of hospitality. The wants 
of the body being satisfied, those of the soul begin to claim 
your attention : your eyes wander over the deep, and you 
are anxious to ascertain on what part of the world you are 
thrown ; but the shepherd relieves you from your soli- 
citude, and thus addresses you: '^That distant island 
which you see to the north is Mycoue. There is Delos 
a little to the left, and Paros straight before you. This, 
m which we are, is Naxos ; you are in that very part of 
the island where Ariadne was formerly abandoned by 
Theseus. It was on that long bank of White sand, which 
projects yonder into the sea, that she passed the days, with 
her eyes fixed on the point of the horizon, where the ves- 
sel of her faithless lover vanished from her sight ; to this 
very grotto where you now are she retired at night, to 
mourn his departure. To the right, between those two 
hills, on the top of which you behold confused heaps of 
ruins, once stood a flourishing city called Naxos. The 
female inhabitants, touched with the misfortunes of the 
daughter of Minos, lepaired hither to comfort her. Tlief 

E k3 
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lint endeavoured to divert her by their conversatioo ; 
but nothing could afford her pleasure, except the name 
and the recollection of Theseus. They then counterfeited 
letters from the hero, breathing the most ardent aflfedion, 
and addressed to Ariadne. They flew with them to her, 
saying : * Take comfort, beautiful Ariadne, Theseus will 
soon return ; Theseus still thinks of you.* Ariadne, tran- 
sported with joy, read the letters, and with a trembling 
liand hastened to answer them. The Naxian girls took 
charge of her answers, and promised to send them with 
all possible speed to Theseus. In this manner they 
amused her grief. Perceiving, however, that the sight of 
the sea plunged her more and more into melancholy, they 
conducted her into the midst of those extensive groves 
which you observe yonder in the interior of the island. 
There they invented all sorts of amusements to dissipate 
her chagrin. Sometimes they formed around her choral 
dances, and taking each other by the hand, they imitated 
the different windings of the labyrinth of Crete, out of 
which, by her assistance, the happy Theseus had escaped: 
sometimes they represented the death of the terrible Mino- 
taur. Ariadne*s bosom expanded with joy on beholding 
spectacles which recalled to her mind the power of her 
father, the glory of her lover, and the triumph of her 
charms, which liad retrieved the destiny of Athens: but 
when the winds, in spite of the music of the tabor and 
the flute, wafted to her ear the distant murmur of the 
waves breaking against the shore ftrom which she bcheki 
the cruel Theseus take his departure, she turned towards 
the sea and burst into tears. Thus the Naxians perceived 
that disappointed love finds^ even in the midst of amuse- 
ments, the means of aggravating its woes, and that we 
lose not the recollection of pain till we lose that of plea- 
sure. They, therefore, endeavored to remove Ariadne 
from scenes and sounds that reminded her of her lover. 
They prevailed upon her to visit their city, where they 
provided for her grand entertainments, in magnificent 
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haHs, supported by columns of granite. Into these places 
no man was permitted to enter, and no noise from without 
could there be heard. They covered the floor, the walls, 
the doors, and the windows with tapestry, on which they 
had represented meadows, vineyards, and delightful soli- 
tudes. The halls were illumined with lamps and torches. 
They made Ariadne seat herself in the midst of them on 
cushions ; they put a crown of ivy, with its black berries 
on her flaxen hiaiir, and around her pale forehead ; they 
then placed at her feet urns of alabaster, replenished with 
generous wines; they poured them into cups of gold, 
which they presented to her, saying: * Drink, lovely 
daughter of Minos; this island produces the richest pre- 
sents of Qacchus. Drink— wine dissipates grief.* Ariadne, 
smiling, complied with their invitation. In a short 'time 
the roses of health again appeared on her cheeks, and the 
report was immediately circulated throughout Naxos, that 
Bacchus was come to the relief of the mistress of Theseus. 
The inhabitants, transported with joy, raised a temple to 
the God, of which you still see some columns and the 
front, upon that rock surrounded by the waves. But wine 
only added strength to the passion of Ariadne. She at 
length pined away, a victim to her grief, and even to her 
hopes. See there, at the farther end of that valley, on a 
little hillock covered with marine wormwood, is her tomb, 
with her statue still looking towards the sea. You can 
scarcely distinguish in it the figure of a woman ; but you 
may still discover the restless attitude of a lover. This 
monument, like all the others of this country, has been 
defaced by time, and mutilated still more by the hands of 
barbarians; but the memory of suffering virtue, on earth, 
is not in the power of tyrants. The tomb of Ariadne is 
in the hands of the Turks, and her crown is among the 
stars. As for us, concealed by our very obscurity from 
the notice of the powers of the world, we have, thanks to 
Heaven, found liberty far remote from the great, and haf)r 
pinesK in the midst of deserts. Stranger, if the blessings 

Kk3 
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of Nature have any cbarqas for you, it is in your power to 
•hare them with us.** At thia narrative delicious tears 
trickle from the eyes of bis wife and of his youthful daugb* 
ter, who heaves a aigh to the memory of Ariadne; and I 
doubt whether an atheist himself, who discovers in Nature 
00 other laws than those of matter and of motion, could 
remain insensible to present harmonies* and ancient recol- 
Icctiona. 

Voluptuous men! Greece alone, you will tell me, pr^ 
sents scenes and points of view so affecting. 

Ariadne, thereforct has a place in ever> garden ; Ariadne 
is seen in every collection of paintings. From the turrets 
of your castles, throw your eyes over the plains beneath : 
their distant horizons present prospects more beautiful than 
those of desolated Greece. Your apartipents are more com- 
modious than a grotto, and your sofas are softer than the 
turf. The undulations and the murmurs of the herbage of 
your meads are more pleasing than those of the billows of 
the Mediterranean* Your money and your gardens sup- 
ply you with a greater variety of wines and fruits than are 
to be found in the whole Archipelago. Would you min* 
gle with these enjoyments the sensation of the Deity? 
Behold on yonder hill that small parish church encircled 
with aged elms. Among the females who assemble b&r 
neath its rustic porch* there is undoubtedly soane Ariadne^ 
betrayed by her lover,* She is not of marble, but of flesh 
and blood ; she is not a Greek, but a Frencli^woman ; »be 

• There are in onr own plains young females much more respectable than 
Ariadne, of whom oar faiitoriaus, who expatiate so largely on virtae, 
icarcely talcc any notice. A person of my acquaintance, on 9 ^qiMi^y ob- 
served at the door of a village church a young worpan praying all ^one, 
while the congregation were chanting the vespers within. As he remaiiMd 
•ome time at the place, he observed, on the sacceeding Sqnday%, that tbt 
•ame young woman never entered the church during the service. Struck 
with this singnlarity, be asked the reason of it of some other femade pea- 
sants, who replied, that it was undoubtedly a Whim of her own to atop at 
the door, since nothing prevented her from going in, adding that they bad 
often urged her to enter, but in vain. At length, being extremely desk<W 
of an explanation, he addressed the young woman herself, whose condi^ 
appeared so extraordinary. She at first appeared somewhat disconcerted ; 
))ut soon recovering herielf, she replied ; ** Sir, I h«d • lovar wh9 iMk •4' 
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receives not oooBoUtioQ, but contempt from her compt* 
nions. Repair to her humble cottage, and alle?iate her 
misery. Do good in this life, which pwies away with (he 
rapidity of a torrent Do good not out of ostentation, and 
by the hands of otberB» but for the sake of heaven, and with 
your own hands. The fruit of virtue loses its flavor when it 
is plucked by the hand of another. Ah I if you would your- 
self pour the balm of consolation into her wounds, if by yeur 
compassion you would reinstate her in her own esteem, you 
would behold her face covered with a blush, her eyes swim- 
ming in tears, her convulsive lips move without speaking, and 
her heart, long oppressed by ahame, expand at the approach 
of a comforter as to the sentiment of the Deity. You will then 
perceive in the human figure touches unknown to the chsa* 
sels of the Greeks, or thepencil of Vandyke. The felicity of an 
unfortunate female will cost you less than the statue of 
Ariadne ; and instead of conferring lustre on the name of 
an artist, in your hotel, for a few years, it will immortaliiie 
your own, and cause it to last lopg after you shall be no 
more, when she will say to her companions and to her 
children : ** It was a god who rescued me from misery." 

We shall now proceed to trace the instinct of the Deity 
in our physical sensations, aqd shall conclude this study by 
the sentiments of the soul which are purely intellectual 
We shall thus afford a faint idea of the nature of man 

OV PHYSICAL SENSATIONS. 

All physical sensations are in themselves testimonies of 
our wretchedness. Tf man is so sensible to the pleasure of 
the touch, it is because his body is naked all over. To 
clothe himself he is under the necessity of stripping the 
quadrupeds, the plants, and the insects If almost all vegc- 

vanttge ot ray frailtv. I beeame pregnant, and my lover, railing tick, died 
withoqt making me bis wife. It U my de^re that my explosion from (be 
clmrch shoald self e as an expiation or my fealt, and as a warning to iny 
compaoioiiB.** 
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Ublei and animalt are laid ander contribution to supply 
liim with food, it is because he is obliged to employ a great 
variety of preparations and combinations in his aliments. 
Nature has treated him with much severity, for he is the 
ooly animal for whose necesiities she has made no imme- 
diate provision. Our philosophers have not sufficiently 
reflected on this extraordinary distinction. What! shall 
a worm have its auger or its file, shall it burst into life in 
the bosom of a fruit, in the midst of abundance ; shall it 
afterwards find within itself the materials for weaving a 
garment to cover it; shall it then be transformed into a 
gaudy butterfly, which, devoting himself to love, pn^pagates 
bis species, without care and without remorse— -while the 
son of a king is born quite naked, amidst tears and groans, 
standing in need all his life of the service of others, obliged 
to maintain an incessant conflict with his own species, both 
without and within, and frequently finding in his own 
breast his greatest enemy ! Surely if we all are nought 
but children of the dust, it would be a thousand times pre- 
ferable to come into existence in the form of an insect than 
in that of an emperor. But man has been abandoned to 
the most abject misery, only that he might incessantly have 
recourse to the first of powers. 

OP TASTING. 

There is uo physical sensation but what excites in man 
some sentiment of the Deity. 

To begin with the grossest of all our senses, which re- 
lates to eating and drinking, all nations in the savage state 
have entertained a belief that the Deity stood iii need of 
the same means of supporting life as men ; lience was de- 
rived, in all religions, the origin of sacrifices. Hence like- 
wise proceeded, among many nations, the custom of placing 
food upon the tombs ; the women, among the savages of 
America, even extend this duty to infants at the breast who 
are snatched fh>m them by deatli. After they .have bs- 
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Mowed on them the rites of sepulture, they go ertry day 
and press from their breasts a few drops of milk on tiieir 
Httle grave : this is attested by the Jesuit Charlevoix, who 
was frequeatly aa eye-witness of the lact Thus the sen- 
timent of the Ddty, and that of the immortality of the soul, 
are closely combined with our affections the most com- 
pletely animal, and especially with maternal love. 

But man was not satisfied with admitting intellectual 
beings to a participation in his food, and with inviting 
thero^ in some measure, to his table ; he has endeavoured 
to elevate himself to tliem, by means of the physical effect 
of these same aliments. It is very remarkable that several 
savage nations have been discovered, who possessed scarcely 
industry sufficient to procure themselves food, but not one 
which had not been at the pains to obtain the means of 
intoxicatiou. Man is the only animal who is sensible of 
this pleasure. T^e brutes are content to remain within 
their proper sphere ; man is continually striving to get out 
of his. Intoxication elevates the mind. All religious fes- 
tivals among savages, and even among polished nations, 
are succeeded by entertainments in which men drink till 
they have lost their reason; they begin indeed vrith fasting, 
but conclude with inebriation. Man renounces human 
reason to excite in himself emotions that are divine. The 
effect of drunkenness is to convey the soul into the bosom 
of some deity. You always hear topers celebrating in their 
songs Bacchus, Mars, Venus, or the god of Love. It is 
farther very remarkable that men never abandon themselves 
to blasp^my but when they are in a state of intoxication ; 
for it is an instinct as common to the soul to seek the 
Deity, when in its natural state, as to abjure him when 
corrupted by vice. 

OF SMELLING. 

The pleasures of smelling are peculiar to man, for I do 
Dot comprehend under this head the olfactory emanations 



382 STUDIES OF NATURE. 

by which he judges of his food, and which he has in 
cominoo with the greatest part of animals. Man alone is 
sensible to perfames, and be employs them to give greater 
energy to his passions. Mahomet said that they elevated 
his soul toward heaven. Be this as it may, the use of 
them has been introduced into all the religious ceremonies, 
and into the political assemblies of many nations. The 
Brasilians, as well as all the savages of North America, 
never deliberate on any important subject without smoking 
tobacco in a calumet From this custom the calumet 
has become among all those nations the emblem of peace, 
of war, of alliances, according to the accessories by 
which it is accompanied. It was undoubtedly from the 
same custom of smoking, which was common among the 
Scythians, as Herodotus relates, that the caduceus of Mer- 
cury, which bears a striking resemblance to the calumet 
of the Americans, and which, like the latter, appears to 
have been nothing but a pipe, became the symbol of com- 
merce. Lery says that the Brasilians smoke tobacco till 
they became intoxicated. We shall observe that these 
people have discovered the most cephalic plant of the 
whole vegetable kingdom, and that its use is the most 
universally diffused of all those that exist on the suHace of 
the globe, the vine and com not excepted. I have seen 
it cultivated in Finland, beyond Wiborg, in the sixtieth 
degree of north latitude. The habit of using it is so 
powerful, that a person who is accustomed to it, will rather 
dispense for a day with bread than with his tobacco. 
This plant is, however, a real poison; it affects in time the 
olfactory nerves^ and sometimes the sight But man is 
always willing to impair his physical constitution, provided 
he can strengthen his intellectual faculties. 

OF SEEING. 

All that we have said in complaining certain general 
laws of Nature, of harmonies, of Consonances, of contrasts^ 



STUDIES OF NATURE. 383 

and of oppositions, refers principally to the sense of seeing. 
I say nothing of adaptations^ for they belong to the sen- 
timent of reason, and are entirely distinct from matter. 
The other relations indeed^ are founded on the reason of 
Nature, which enlivens us by means of colors and forms 
generative and generated, and renders us melancholy by 
those which announce decomposition and destruction. 
But without entering upon this vast and inexhaustible 
subject, 1 shall here treat only of certain optical effects, 
which involuntarily excite within us the sentiment of some 
of the> attributes of the Deity. 

One of the most ordinary causes of the pleasure we ex- 
perience from the sight of a great tree, proceeds from the 
sentiment of ihfinity, produced within us by its pyramidal 
form. The progressive decrease of its different stages of 
branches, and the various tints of verdure, which are 
always lighter at the extremities of the tree than in the 
rest of its foliage, give it an apparent elevation which has 
no bounds. We experience the same sensations from the 
horizontal plane of landscapes, in which we frequently 
perceive several ranges of hills rising one behind the other, 
till the most remote are blended with the sky. Nature 
produces the same effects in extensive plains, by means of 
the vapors arising from the shores of the lakes, or from 
the channels of the rivers and streams that traverse them ; 
their contours are multiplied in proportion to the extent 
of the plains, as I have frequently remarked. These 
vapors appear on different planes : sometimes they stand 
still, like curtains over the skirts of the forests ; sometimes 
they rise in columns along the streams that meander 
through the meadows : sometimes they are grey, at others 
they are illumined and penetrated by the rays of the sun. 
Under all these aspects they exhibit to us, if I may ven- 
ture to use the expression, different perspectives of infinity 
within infinity. 

I say nothmg of the delightful spectacle which the 
heavens sometimes display in the disposition of the clouds. 
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I aiti not awara that any philoeopber erex aupected that 
tbeir beautki were governed by Uwau So mucb is certain, 
that there ia not a single animal which lives in the light, 
but what is sensible to their efiects. I have, io another 
place, ssid soiaethiug concerning their characteva of lone- 
liness or of terror, which are the same as those of the 
pleasing or dangerous animals and vegetables, conformably 
to those of the days and of the seasons which they 
announce. The laws which I have sketched from then 
will farnisb ddightful subjects of meditation to those who 
are disposed to study them in any ether manner than with 
the mechamcal medium of our bacometefs and thermone- 
ters. Tliose instruments ace fit on]<y to regulate the 
atmosphere of our apartments; they too often conceal 
from us the action of Nature ; they announce, in general, 
the same temperatures on the days which cause the birds 
to sing, and on those which reduce them to silence. The 
hannMiies of the heavens can be felt only by the heart of 
man. All nations, struck with their ineffable languid 
raise their ^les and their hands toward heaven, in the 
invohintatji movements of joy or grief. Reason, how- 
ever, tells them that the Deity is every where. Why 
does no one among them stretch out their arms towards 
the earth or the horizon to invoke it? Whence cornea 
this setttiment which whispers to them that God is in 
heavea? Is it because heaven is the seat of light? Is it 
because light itself, which enables us to perceive every 
object, being unlike our terrestrial substances, incapable 
of being divided, corrupted, destroyed, and confined, 
seems ta exhiibit something celestial in its substance? 

It is to the sentiment of infinity, produced by the aspect 
of the heavens^ that we must ascribe the partiality of all 
nations for building temples on the summits of mountains, 
and the invincible propensity which the Jews felt, in com- 
mon with other nations, to worship on high places. There 
is not a mountain in the islands of the Archipelago but 
what has its church, nor a hill in China but what has its 
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pagoda. If, as certain philosophers pretend, we were never 
to judge of the nature of things but by the mechanical re- 
sults of coBiparisons between them and ourselves, the ele- 
vation of mountains would have the effect of humbling 
our insignificance. But the fact is, that those vast objects, 
rearing their heads towards heaven, elevate our souls by the 
sentiment of infinity, and that by removing us from the 
earth, they raise us towards more permanent beauties. 

The works of Nature display, at one and the same time, 
several torts of infinity ; thus, for example, a large tree, 
whose trunk is hollowed and covered with moss,, excites 
the sentiment of infinity in time, as well as that of infinity 
in elevation. It exhibits a monument of ages in which we 
did not exists If to this be added infinity in extent, as 
when we peVceive through its sombre branches objects 
prodigiously remote, our respect is increased. Add still 
ikrther the different ridges of its mass, which contrast with 
the depth of the vallics and the level of the plains, its 
venerable half 'ights, which form oppositions to each other, 
and sport with the azure of the heavens; and the senti- 
ment of our own wretchedness, which it relieves by the 
ideas of protection arising from the thickness of its trunk, 
iumioveable as a rock, and from its august summit agitated 
by the winds, the majestic murmurs of which seem to 
sympathize with our woes. A tree with all these narmo- 
nies inspires us with a certain inexpressible religious ve- 
neration. Accordingly Phny asserts that trees were the 
first temples of the Gods. 

The sublime impression which they produce is still more 
profound, when they recal to our minds some sentiment ot 
virtue, as the recollection of the great men by whom they 
were planted, or of those whose tombs they overshadow. 
Such were the oaks of lulus at Troy. It is in consequence 
of this sentiment that the mountains of Greece and Italy 
appear more venerable to us than those of the rest of 
Europe, though they are not of higher antiquity, because 
their monuments, ruined as they are, remind us of the vir* 
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it from Dido^ when she foodly M^ped to become the wife 
of iEoeas. 

In all the iceiwt of paasiou, where it is intended to pro- 
duce powerful emotions, the more the principal object is 
circiimscribedy the more the intellectual sentiment result- 
ing from it is extended. There are several other reasons^ 
the most important of which is, that accessory contrastB^ as 
littleness and greatness, weakness and strength, finite and 
infinite conspire to heighten the contrast of the subject 
When Le Poussin composed his picture of the universal 
deluge, he confined it to the representation of a .single &• 
mily. You see an old man on a horse which is drowning, 
and in a boat, a man, probably his son, is handing to his 
wife, who has scrambled upon a rock, a little child, dressed 
in a red petticoat, who, on its part, is making every e£Port 
with its little feet to get upon the rock. The back-ground 
of the scene is horribly dismal. The herbage and the trees 
are dripping with water; the earth itself is drenched, as 
may be seen by the long serpent which is in such haste to 
leave its hole. The torrents pour down on every side; the 
sun himself appears in the heavens like an eye thrust out 
of its socket. But the greatest interest is excited by the 
the feeblest object; a father and a mother, on the point o! 
perishing themselves, are wholly engrossed with the pre- 
servation of their child. Every other sentiment is extin- 
guished on the earth, and maternal tenderness still survives. 
The human race is destroyed on account of its crimes, and 
innocence is about to be involved in its punishment. These 
unbounded torrents, this inundated earth, this extinguished 
sun, these desolated solitudes, this forlorn family, all the 
effects of this universal ruin of the world are concentrated 
upon an infant. There is not however any one who^ on 
on viewing the little group of persons around it, would not 
exclaim: ** There is the general Deluge!'* Such is the 
nature of the soul ; so far from being material, it seizes 
nothing but consonances. The fewer physical objects 
you display to it, the more intellectual sentiments you 
excite. 
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or HBARIKO. 

Plato calls heariDg and sight the senses of the souL I 
believe he particularly applies ttiat term to them> because 
vision is affected by the light, which is nol^ propefly 
speaking, a substance; and hearing, by the modulations of 
the air, which are not of themselves bodies. Besides^ these 
two senses convey to us only the sentiment of conformities 
and harmonies, without involving us in matter, like smel- 
ling, which is affected solely by the emanations of bodies ; 
tasting by their fluidity; and the touch by their solidity, 
by their softness, by their heat, and other physical quali- 
ties. Though hearing and seeing be the direct senses of 
the soul, it must not, however, be concluded that a man 
born deaf and blind would be an idiot, as some have 
asserted. The soul sees and hears by means of all the 
senses. This is demonstrated by the blind princes of 
Persia, whose fingers possessed so much intelligence, ac- 
cording to the report of Chardin, that they traced and cal- 
culated all the figures of geometry on tables. Such are 
likewise the deaf and dumb» whom the Abb4 de TEpee 
taught to converse ^ ' 

I have no occasion to expatiate on the intellectual rela- 
tions of hearing. This sense is the immediate organ of in- 
telligence; it is this that receives the accents of speech, a 
faculty conferred only on man, and which, by means of its 
infinite modulations, expresses all the harmonies of Nature, 
and all the sentiments of the human heart. But there is 
another language, which appears to belong still more par- 
ticularly to thb first principle of ourselves, which we have 
denominated gentiment'^l mean music. I shall not enlarge 
on the incomprehensible power it possesses of allaying and 
rousing the passions in a manner independent of reason, 
and of awaking sublime affections, disengaged from all in- 
tellectual perception : its effects are perfectly well known* 
I shall only observe, that it is so natural to man, that the 
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the fint prayen addrened to the Deity, and the first lawv 
amoog every Dation were set to music. Man loses a taste 
for it only in civilized societiea^ whose very languages, in 
the course of time, lose their accents. The truth is, that a 
multitude of social relations there destroy the harmonies 
of Nature. In a state of refinement we reason much, and 
scarcely feel at ail. 

The author of Nature judged the harmony of sounds 
so necessary to man, that there is not a situation on the 
surface of the globe but what has its singing bird. The 
Canary-bird usually frequents, in the islands from which 
he derives his name, the gravelly ravines of the mountains. 
The goldfinch delights in sandy downs, the lark in the 
meadows, the nightingale in groves on the banks of 
streams; the bullfinch, whose note is -so sweet, in the 
whitethorn : the thrush, the linnet, the green- finch, and 
all the other singing birds have their favorite situation. 
It b exceedingly remarkable that they every where possess 
the instinct of approaching the habitation of man. If 
there be but a single hut in a forest, all the singing bird% 
in the vicinity are sure to settle round it. Nay, you even 
meet with none but in the neighborhood of inhabited 
places. I have travelled more than six hundred leagues 
through the forests of Russia, and I never saw any small 
birds but in the environs of villages. In making the tour 
of Russian Finland, with the generals of the corps of en- 
gineers in which I served, we sometimes proceeded twenty 
leagues a day, without seeing either villages or birds. 
But when we perceived sparrows fluttering in the trees, 
we concluded that we were not far distant from some in- 
habited place; and we were never deceived by this 
indication. I am the more willing to mention this cir- 
cumstance, as it may perhaps be of service to peisons who 
have lost their way in the woods. Garcilasso de la Vega 
relates that his father having been sent f^'om Peru with a 
company of Spaniards, to explore the country beyond the 
Cordilleras, was near perishing of hunger among their 
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uninhabited vallies and monuces. He never would have 
found hit way out of tiiem, had he not perceived in the air 
a flock of parrots, which led him to suspect that there 
must be human habitations at no great distance. He di- 
rected his course toward that point of the compass to which 
the parrots had steered their flighty and alter incredible 
fatigue, arrived among a small tribe of Indians, who culti- 
vated fields of maize. We shall observe that Nature has 
not conferred melodious voices on sea or river birds, be- 
cause they would have been drowned by the noise of the 
waters, and because the human ear could not have enjoyed 
it at the distance at which they live from the land. l( there 
exist swans that sing, as some have assented, their notes can 
have but little modulation, and must resemble the cries of 
the duck and goose. The voice of the wild swana^ which 
recently came and settled at Chantilly, has only four or 
five notes. Aquatic birds have shrill cries, by means of 
which they can make themselves heard in the windy and 
tempestuous regions they inhabit, and which perfectly cor- 
respond with their turbulent situations, and their melan- 
choly solitudes. The melodies of singing birds have simi- 
lar relations to the sites which they occupy, and even to 
the distances at which they live from our habitations. The 
lark, that nestles among our corn, and delights to soar aloft 
into the air, has a voice that may be heard even when he 
is out of the reach of human sight. The swaUow, grazing 
the walls of our houses as she flies, and alighting on our 
chimnies, has a gentle twittering which does not stun the 
ear, as would the strains of the birds of our groves; but the 
solitary nightingale makes himself heard at the distance of 
more than half a league. He mistrusts the vicinity ^f man, 
and yet he always takes his station vrithin sight of his ha- 
bitation, and within the reach of his ear. For this purpose 
he chuses situations which are the best adapted to rever- 
berate the sound, that their echoes may give greater power 
toliis vo>ce. Having placed himself in his orchestra, he 
warbles an unknown drama, which has its exordmm, its 
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ttponiioaf iti redUtire^ its catastrophe^ intermiiigled 
times with bunts of the most extravagant joy, sometimef 
with bitter and mournful recollections, which he expresses 
by lengthened sighs. He chants his song at the beginning 
of the season in which Nature is renewed, and seems to 
present to man a picture of the restless career which lies 
before him. 

Every bird has a voice adapted to the seasons and situa- 
tions in which it appears, and relative to the necessities of 
man. The shrill clarion of the cock calls him at the break 
of day to his labor. The gay song of the lark in the mea- 
dows invites the shepherdesses to the dance; the voracious 
thrush, which appears only in autunm, summons the mstic 
laborers to the vintage. Man alone, on his part, is atten- 
tive to the accents of the feathered tribes. Never did the 
stag, who sheds tears over his own misfortunes, heave a s^ 
at those of the plaintive Philomela. Never did the laborioot 
ox, condemned after a life of painful services to the slai^- 
ter, turn his head toward her and say : ** Solitary bird, be- 
hold how man rewards his servants !" Nature has diffused 
these distractions and these consonances of fortune over 
volatile beings, in order that our souls, susceptible of every 
woe, finding every where the means of extending them, 
might be every where enabled to alleviate their weight 
She has rendered insennble bodies themselves capable of 
these communications. Amid scenes which Stress the 
eye, she frequently presents other scenes which delight the 
ear, and soothe the mind with pleasing recollections. It 
IS thus that, in the bosom of forests, she transports us to the 
brink of waters by the rustling of the aspen and of the pop- 
lar. At other times she conveys to us, on the banks ot 
streams, the noise of the sea and the manoeuvres of ship- 
ping in the mitrmuring of the reeds, agitated by the winds. 
When she cannot seduce our reason by foreign imi^ery» 
she lulls it by the charm of sentiment; from the bosom of 
the forests, of the meads, and of the vallies she calls forth 
ineilkble sounds, which excite in us agreeable reveries^ and 
plunge us into profound slumbers. 
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OF TOUCHINO. 

I shall make but few reflections on the lense of toudi- 
ing ; it is the most obtuse of all our senses, and yet it is, in 
some measure, the seal of our intelligence. To no purpose^ 
is EB object exposed in every possible way to our view, 
we think our knowledge of it imperfect as long as we are 
not permitted to touch it. This instinct probably proceeds 
froDEi our weaknesSi. which in these approximations seeks 
points of protection. Be this as it may, this senses obscure 
as it is, may be made the channel of communicating intel- 
ligence, as is demonstrated by the example, adduced by 
Chardin, of the blind Persians, who drew geometrical 
figures, and formed an accurate judgnient of the goodness 
of a watch by handling the wheels* Wise Nature has 
placed the principal organs of this senses which is diffused 
over the whole surface of our skin, in our feet and in our 
hands, which members are the best adapted for judging of 
the qualities of bodies. But, that they might not be ex- 
* posed to the risk of losing their sensibility by frequent 
shocks, she has given them a great d^ree of pliancy, by 
dividing them into several fingers, and these fingers into 
several articulations ; she has besides furnished them, at 
the point of contact; with elastic tips^ which present a re- 
sistance in their callous and projecting parts, and at 
the same time possess exquisite sensibility in the re« 
treating. 

I am, however, astonished that Nature should have 
diffused the sense of touching over the whole surface of 
the human body, which is thus exposed to a variety of 
suffering, without deriving any important advantage from 
it Man is the only animal that is obliged to clothe him* 
self. There are, I admit, some insects, which make cases 
for themselves, as the moth ; but they are produced in 
places where their clothing is» if I may so express myself, 
ready made. This necessity, which has been converted 
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into one of the mo«t inexhaustible resources of our vanity, 
is» m my opinion, one of the strongest evidences of oar 
wretchedness. Man is the only animal that is ashamed of 
appearing naked. This is a sentiment of which I cannot 
discover the reason in Nature^ noi* any similitude io the 
instinct of other animals. Besides, independently of all 
sense of shame, he is compelled by absolute necessity to 
clothe himself in every climate. Certain philosophen, 
wrapped up in comfortable cloaks, and who never stir 
beyond the limits of our cities, have figured to themsehn 
a man in a state of Nature upon the earth, like a statue 
of bronxe in the midst of one of our squares. But to say 
nothing of all the inconveniences which assail his wietched 
existence from without, as cold, beat, wind, rain, I shall 
confine myself to one, which* in our apartments, is only 
slightly felt, but which is insupportable to a naked man 
in the warm climates; I mean the flies. On this subject 
I shall quote the testimony of a man, whose skin must 
have been thoroughly seasoned ; it is that of the freebooter 
Raveneau de Lussan, who crossed the isthmus of Panama 
in 1688, on bis return flrom the Sou(h Sea. Speaking of 
the Indians of Cape Gracias a Dios, he says : •* When 
they are inclined to sleeps they make a hole in the sand^ 
and lie down in it; they then cover themselves with the 
sand they throw up, and this tfaey do to defend tliemselves 
from the attacks of the musquitoes, with which ibe atmos- 
pbere>is frequently quite filled. They are a kind of small 
gnats, which are felt before they are seen, and which have 
a sting so sharp and to venomous^ that when they fix 
upon any one, it seems as if they had darted a shaft of 
fire into the flesh. These poor people are so dreadfully 
tormented with these terrible insectii^ that when there is 
no wind, they are rendered as it were leprous with them; 
and I can assert with truth, for I know it by personal ex- 
perience, that the sufferings inflicted by their attacks are 
not slight ; for they not only disturbed our rest in the 
night, but when we were obliged to go with our backs 
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naked ibr want of thirts, the persecutions of these animals 
drove us into transports of madness and despair/' 

It is» - 1 presume, on account of the persecutions of the 
flies* which are very common and highly necessary in the 
marahy and humid places of hot countries, that Nature 
has placed on their shores not many hairy quadrupeds* 
but animals with scales, as the tatou, the armadillo, the 
tortcMse, the lisard, the crocodile, the alligator, the land- 
crab, bemard the hermit, and other scaly reptiles, as 
■erpenta, on which the flies cannot make any impression. 
It isy perhaps^ for the same reason that the hog and the 
wild boar, which love to firequent situations of this kind, 
have bristles long and stifle, which keep the winged insects 
at a distance. 

With respect to man* Nature has employed none of 
these precautions. Truly, on contemplating the beauty of 
his ibrms and his complete nakedness, it is impossible for 
nie not to admit the ancient tradition of our origin. Na- 
ture, in placing him on the earth, said: ** Go, degraaea 
being, aninuil destitute of clothing, intelligence without 
light; go, and provide for thy necessities. Thou shalt 
not be enabled to Illumine thy blind reason, but by direct* 
ing it incessantly towards heaven, nor to support thy 
wretched life but by the aid of creatures like thyself.** 
Thus from the wretchedness of man sprung the two com- 
mandments of the law. 

OF THB SENTIMENTS OF THE SOUL ; 
AND FIEST OF THB AFFECTIONS OF THE MIND. 

My only motive for treating of the afiections of the 
mind is to distinguish them from the sentiments of the 
soul : they differ essentially from each other. For exam- 
ple, the pleasure we receive from a comedy is different 
firom that which a tragedy affords. The emotion which 
excites laughter is an affection of the mind, or of human 
Kaaon ; that which melts us into tears is a sentiment of 
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the toQl. Not that I would make of the mind and of flit 
soul two powers of different natures, but to me it appears, 
as I have already obserred, that one is to the other what 
the sight is to the body: mind is a (acuity, and the -sou! 
is the principle of it ; the soul is, if I may so exprew 
myself, the body of our intelligence. I therefore consider 
the mind as an intellectual vision to which may be referred 
the other faculties of the understanding ; the imagination, 
which foresees things to come ; the memory, which sor- 
▼eys those that are past ; and the judgment, which discerns 
their consonances. The impression arising from Ihese 
different views, sometimes excites within us a sentiment 
which is denominated evidence ; and in that case this last 
belongs immediately to our soul, as we find by the deli 
cious emotion which it suddenly produces; but having 
' arrived at that point, it is no longer within the province 
of the mind, because when we begin to feel, we cease to 
reason ; we no longer see, but we enjoy. 

As our education and our manners direct us towards 
our personal interest, it is in consequence of this that the 
mind turns its whole attention to social conformities, and 
that our reason is, in fact, nothing more than the interest 
of our passions : but the soul, left to itselt is incessantly 
seeking the conformities of nature, and our sentiment is 
invariably the interest of mankind. 

Accordingly I repeat, that the mind is the perception 
of the laws of society, and sentiment is the perception of 
the laws of Nature. Those who display to us the con- 
formities of society* as comic writers, satirists, epigram- 
matists, and even the greatest part of moralists, are men of 
mind or understanding : such were the Abbe de Choisy, 
La Bruyere, St. Evremout, &c Those who exhibit to us 
the conformities of Nature, as the tragic and the -.sen- 
timental poets, the inventors of arts, the greatest • phik>« 
sophers, are men of genius: such were Shakspeare, Cor- 
neille, Racine, Newton, Marcus Aurelius, Montesquiett, 
La Fontaine, Fenelon, J. J. Rousseau. The former-belong 
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to an age, a season, a uation, a society; the btter to 
posterity and to mankind. 

We sball be still more sensible of the difference which 
exists between the mind and the soul on examining the 
nature of their affections. Wheuefer, for example, the 
perceptions of the mind are carried up to evidence, they 
afford us great pleasure, independently of all relations of 
private interest; because, as we have already observed, 
.they excite a sentiment within us. But when we analyze 
our sentiments, and refer them to the examination of the 
mindy the sublime emotions they excited within us vanish: 
fovp in that case, we never fail to refer them to some ac- 
commodation of society, of fortune, of system, and other 
personal interest of which our reason is composed. Thus, 
in the first instance, we convert our copper into gold, and 
in the second our gold into copper. 

For the rest nothing can be more pernicious in the end 
than to study Nature with the mind ; for though it may 
seize here and there some natural conformities, it cannot 
pursue the cham to any great length; besides, there is 
a much greater number which it does not discern, because 
it constantly refers every thing to itself, and to the limited, 
social, or scientific order in which it is circumscribed. 
Thus, for example, if it takes a survey of the celestial 
spheres, it will refer the formation of them to the labors of 
a glass-house; and if it admits the existence of a creating 
power, it will represent him as a mechanic, amusing him- 
self with forming globes, merely for the pleasure of making 
them turn round. It will conclude, from its own disorder, 
that there is no order in Nature; from its own immdrality 
that there is no morality. As it refers every thing to its 
own reason, and as it sees no reason for existing, when it 
9hall be no longer upon the earth, it thence ^concludes that 
it will then cease to exist Were it consistent, it would, 
in like manner, conclude that it does not now exist; for 
assuredly it cannot discover, either within itself or around 
ity any actual reason for its existence. 

VOL. II. Mm 
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W« are eonvtnoed of our eziitence by a power far snpe* 
rior to the mind, which it senttment. We shall cany 
with ui this nataral instinct into our examinatioii of the 
existence of the I>eity» and of the immortality of the soul; 
on which our TersatiJe reason has so frequently employed 
its powers on either side of the question. Though our 
insiUBciency is too great to permit us to proceed far in 
this endless career, we hope that our perceptioos^ nay, 
even our very errors, may encourage men of genius to 
enter upon it These sublime and eternal truths seem to 
us so deeply impressed upon the human heart, that ibey 
appear to Ik themselves the principles of sentiment, aad 
to manifest themselves in our most ordinary affections, as 
in our most extravagant passions. 

Of Tax SBNTIMBNT OP INNOCENCK. 

The sentiment of innocence exalts us towards the 
Deity» and impels us to the practice of virtue. The 
Greeks and the Romans employed children to sing at re- 
ligious, festivals, and to present Uieir offerings at the altars, 
that^ by the spectacle of their innocence, they might ren- 
der the Gods nivaoral^ to their country. The aigbt of 
iaiJMscy oalU bma btck to the sentiments of Nature. 
When Cato of Utica had formed the resolution to put a 
period tohialife, fats friends and servants took away hit 
sword^ and when he demanded it, with expressions of the . 
most viblent' indignation, they sent it to him by the hands 
of; a, child; but the corruption of hi» contemporaries had 
stifled in his heart the sentiment which the presence of 
infancy.- ought to have excited. 

Jesus Christ exhorts us to become like little children* 
They, are called innocents, non noeenteif because they 
never iigured any one. In spite, however, of the right, 
of their tender age, and tlie authority of our religion, to 
what a barbarous education are they, not consigned i 
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o» PiTr. 

The sentiment of inuocence is the moving principle of 
pily ; for this reason we are more powerfully affected by 
the sufferings of a cliild, than by those of an aged person. 
It IS not, as certain philosophers have affirmed, because 
the child has fewer resources and fewer hopes; for be iias, 
in fact, more than the old man, who is frequently infirm, 
and rapidly advancing towards his dissolution, whereas 
the infknt is entering into life; but the latter has never 
ofiended; he is innocent. This sentiment extends to the 
very animals, which frequently inspire us with greater 
compassion than man, for this reason, that they are harm- 
less. It was this that gave the good La Fontaine the idea 
contained in the following lines, when treating of the 
Deluge, in the fkble of Baucis and Philemon : 



-Tout dispamt sur I'heure. 



Les vi«iUar4« deploroieut ces s^v^es destintt 
lies auimaux oenrl car encor les humains, 
Tons avotent aa tomber sous les celestes armes. 
Baucis repaadit en Mecret qadqaes larmes. 

«' Every thing instantly disappeared. The aged de* 
plored the severity of fate. It was but just that man 
should perish beneath the stroke of divine indignation; 
but why should harmless brutes perish ! At this thought 
tears stole dowa the oheeks of Baucis." 

Thus the sentimeBt of innocence devolopes in the heart 
of man a diviae character, which is that of generosity. 
It is not excited by the calamity itself but by a moral 
quality, which it discovers in the sufferer. It is strengths 
ened by the sight of innocence, and sometimes still more 
by that of repentance. Man alone, among all the animals, 
IS susceptible of it, and this proceeds not from a secret 
reference to himself, as some enemies of mankind have 
asserted : for, if this were the case, on comparing a child 
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and ftD old man who are unfortunate^ we ought to be 
much more affected by the sufferings of the old man, as 
we are onrseWes remoYing from the miseries of childhood, 
and approaching tbose of old age ; yet the contrary takes 
place, in consequence of the moral sentiment which I have 
alledged. 

When an old man is yirtuous, the moral sentiment of 
his misfortunes is heightened; which is an evident de- 
monstration that the pity of man is not an animal affec- 
tion. Accordingly^ the sight of a Belisarius is deeply af- 
fecting. If you accompany it with the figure of a child^ 
extending its little hand to receive the alms bestowed on 
the illustrious blind, the impression of pity is still more 
powerful. But I will state a sentimental case. Supposing 
you had met Belisarius soliciting charity on the one hand, 
and an orphan child, blind and wretched, on the otiier, 
and you had but a single crown, without the possibility of 
dividing it, to which of these two would you have given 
tne money f 

If you think that the important services rendered by 
Belisarius to his ungrateful country make the balance of 
sentiment too unequal, let the child be overwhelmed with 
the woes of Behnarius, and possess some of his virtues, a^ 
for example, that of demanding charity for its parents^ 
though they have put out its eyes.* I should imagine 
that you would no longer hesitate, if you gave way to 
your feelings alone; for if you reason, the case is entirely 
altered; the talents, the victories, and the celebrity of the 
Greek general will soon erase from the mind every im- 
pression of the misfortunes of an obscure child. Reason 
will bring you back to the poHtical interest to the I 
human. 

i 

* The rector of a village in the vieiirity of Paris, near DriTct. was in his 
childhood treated Vy his pareoU with not less cruelty. lie was castrated 
by his father, who was a surgeon, and notwithstanding his barbaiity. be 
sBpportrd liim in his old age. He was intended for a singer in the chipel 
royal by his father, who adopted this expedient after the example of tiM 
Italians, among whom this hurribly barbarooa cnstom prevails. I believe 
that both tie father and son are still living. 
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The eeDtiment of innocence it mn emaoation of the Deity 
It encircles ttie unforhmate with a celestial irradiation, 
ivhich is reflected upon the haman heart, and there kin- 
dles generosity, another flame of divine origin. It is this 
alone that renders us sensible to the misfortunes of virtue, 
by exhibiting it as incapable of injaring, 4br otherwise we 
ahoald consider it as perfectly self-sufficient, it would 
tfacB excite our admiration rather than our pity. 

OF THF LOVE OF COUNTRY. 

Sentiment is likewise the source of the love of country; 
becMise it recals to the mind the gentle and pure afiections 
of the early ages. It increases with extent, and acquires 
strength with the lapse of years, as a sentiment of nature 
cefeatial and imraortaL The Swiss have an ancient and 
extfemeiy simple musical air, called the Bant dt$ Vtikttg. 
This air produces such a powerftil effect, that it was found 
necessary to forbid it to be played before tiie soldieiw of 
that nation in Holland and in France, because it made 
them all desert one after another. I imagine that this 
Mam da Vtuket imitates the lowing faerds^ the reverbent* 
tion of ecboci, aad other local correspoBdeoctes, which 
cauae the blood to boil in the veins of these poor soldiers, 
at it reminds them of the vallies^.the feka^ the mountains 
of their native land,* and at the same time revives the 
reoollectioii of-^e companions of their youth, of their 
early attachments, and of their virtuous forefathers. 

* I have beard that Poutaveri, the native of Otaheite, who was brought 
•ome years ago io ParU, peroeivinK \n the Garden of Plants a kind of mul- 
berry-tree, the bark of which is used in that island for making cloth, bnrst 
into tears, and embrarinx it, exclaimed— "O tree of my country !" I 
should wish it to be ascertained by experiment whether, upon offering to 
a foreign bird, as ^or instance, to a parrot, a fruit of his native country, 
which he had not saen for a constdemble time, he would manifest any ex- 
traordinary emotion at the sight of it. Though physical sensations power- 
Aatly attach us to country, yet moral tentioEieBta alone can give thrm per- 
manency. Hme, which weakens the first, only contributes to strengthen 
tlie second. It is from this caus« that our Teneration for a monument is 
always proportioned to its aotiuuity and iu distance, and conformably to 
this principle Tacitus has said : '* 3^or e Umginquo reotrtniia,** 
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The lore of country leems to be powerful in proportion 
to its innocence and its wretchedness. Hence it is that 
savage tribes love their country more than civilized na- 
tions» and those who inhabit wild and rugged regioos, as 
the natives of mountains, more than those who live inier* 
tile plains and in genial climates. Never has the court of 
Russia yet been able to induce a single Samojede to leave 
the shores of the Frozen Ocean, and to settle at Petersburg. 
During the past century several Greenlanders were 
brought to the court of Copenhsgen, where they were 
loaded with favon, but soon died of chagrin. Several of 
them were drowned in attempting to return in a boat to 
their native land. They beheld with the utmost indif- 
ference all the magnificence of Denmark; but there was 
one among them who burst into tears, whenever lie >aw 
a woman with a child in her arms. It was . conjectured 
that this unhappy man was a father. It is undoubtedly 
the gentleness of domestic education which so strongly 
attaches these people to the scenes of their native land. 
It was this that inspired the Greeks and the Romans with 
such courage in the defence of their country. The senti- 
ment of innocence heightens this love^ because it renders 
all the afifections of early life pure, sacred, and unalterable. 
Virgil was well acqu^nted with the effect of this sentimenf,. 
when he put into the mputh of Nisus, who was endeavor* 
ing to dissuade Euryalus from exposing himself to the 
dangers of a nocturnal expedition, these affecting words } 



(( 



Te snpreftie velim : ta» viU dignior setas.** 



*' Thy bloomy yoath deserves a longer date ; 
" Live thoa — * 

DRTDEN 

But among nations in which childhood is rendered un<« 
happy, and is corrupted by the vexations, the ferocity, and 
iliconsistency of education, love of country is no more to 
be found than innocence. This is one of the causes why 
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JO many Europeans are dispersed over the world, and why 
there. are so few ancient monuments in Europe; because 
each generation never fails to destroy the monuments of 
that which preceded it Hence it is that our books, our 
fashions, our customs, our ceremonies, and our languages 
«o soon become antiquated, and are totally different in each 
succeeding century ; whereas all these things have remained 
without variation among the sedentary Asiatic nations for 
a long series of ages; because children brought up in Asia 
with great tenderness, in the bosom of their families, con- 
ceive an inviolable attachment to the institutions of their 
ancestors, from the recollection of their felicity and of their 
tonocence. 

OP THB SENTIMENT OF ADMIRATION. 

The sentiment of admiration conveys us immediately 
u JO the bosom of the Deity. If it is excited in us by some 
object of pleasure, we throw ourselves into it, as into its 
•cMirce; if by terror, we flee to it as a refuge. In either 
3Bse, the cry of admiration is — ** O my God !" This some 
.lave asserted, to be the effect of our education, in which 
God is frequently the theme of our instructors; but oar 
fathers, a king, a patron, or some celebrated scholar are 
still more frequently the subject of their conversation. 
Why is it that when we stand in need of support in these 
unexpected shocks, we never exclaim, ** O my king!"-— 
or, if the circumstance relates to the sciences, " O Newton IV 
So much is certain, that if we are sometimes reminded 
of God in our education, we soon lose every idea of him 
in th«i ordinary course of the affairs of the world. Why 
then have we recourse to him on extraordinary occasionsV 
This natural sentiment is common to all nations, among 
■lany of which children receive no .instruction whatever 
n theology. I have, observed it in the Negroes of the 
Coast of Guinea, of Madagascar, of Caffraria, of Mozam* 
bique; in Tartars and in Malabars; in a word, m natives 
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of every ptrt of the globe. I ha?e not seen a single 
individual bat what, in extraordinary emotions of surpriife 
or of admiration, uttered in his native language the same 
exclamations as we, at the same ime raising his hands and 
his eyes to heaven. 

0r TRK MARVBLLOUt. 

The sentiment of admiration is the source of the instinct 
of the marvellous, which men in every age possessed. 

We are continually in quest of this, and apply it prin- 
cipally at our entrance into lii^ and our departure out cf 
it : for this reason the cradles and the tombs of so many 
men have been enveloped in fables. It is the inexhaustible 
source of our curiosity; it expands in early infancy, and 
long continues to accompany innocence. Whence can 
children derive the love of the marvellous ¥ They must 
have fairy-tales, and grown-up people cannot dispense with 
epic poems and operas. It is the marvellous that con- 
stitutes one of the most powerful charms of the antique 
statues of Greece and Rome, which represent heroes or 
gods, and contribute more than is imagined to inspire us 
with a love of the ancient history of those countries* This 
is one of the natural reasons which may be adduced in 
answer to the president Henault, who expresses his 
astonishment that men should have a greater partiality for 
ancient than for modem history, and, above all, for that of 
their native country. It proceeds ffom this, that, inde- 
pendent of the patriotic sentiments which, at least, serve as 
pretexts for the intrigues of tlie great among the Greeks 
and the Romans, and to which those of our own country 
were such utter strangers that they fi^eqaently convulsed 
their native land for the interest of their house, and some- 
times for the honor of precedence or of a seat : there is a 
certain degree of the marvellous in the leligion of the an- 
cients, which consoles and exalts the human mind, whereas 
that of the religion of the Gauls terrifies and degrades it, 
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The g^ods of the Greeks and of the Romani were patriots 
like their great men. Minerva gave them the olive, Nep« 
tune the horse. These deities protected the towns and 
their inhabitants. But those of the Gauls were tyrants, 
like their barons, and confined their protection to the 
Druids. They required human sacrifices. In a word, 
this religion was so barbarous, that, according to the testi- 
mony of Suetonius and Pliny, it was abolished by two 
Roman emperors successively. I say nothing concerning 
the modern interests of our country; but I am well assured 
that the relations of our poh'cy will never supersede in the 
human heart those of the Deity. 

I shall observe that, as admiration is an involuntary 
movement of the soul towards the Deity, and is conse- 
quently sublime, certain modern historians have endea/ 
voured to multiply beauties of this kind in their works, by 
crowding them with surprizing incidentB; Nature, however, 
but rareiy employs them in her productions, because man 
is not capable of enduring too frequently similar shocks. 
She displays to us by degrees the light of the sun, the ex- 
pansion of the flowers, the formation of the fruits. She 
precedes our enjoyments by a long series of harmonies ; 
she treats us as men, that is as machines, feeble and easily 
disordered ; she veils the Deity flrom us, that we may be 
enabled to endure his approach. 

PLBASURR OF MYSTSRT. 

This is the reason why mystery has so many charms. It 
|s not pictures, that are illumined by the most brilliant 
lights, avenues laid out in right lines, full-blown roses^ and 
women of perfect beauty that please us the most. No ; 
the shady valley, the path winding through the forest, the 
scarcely half-opened flower, the bashful shepherdess excite 
within our Kkmoqis the sweetest and most durable emotions* 
Love and respect for objects are heightened by their 
mysteries. Sometimes it is that of antiquity which renders 
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10 many mooaineBtt Tenenfole in our eyet ; sometuiies it 
is tiMt of distance, which confers so numy charms oo the 
objects of the horixon ; and sometimes it is that of names. 
Hence it is that the scienoes which have preserved Greek 
names, that frequently signify very common things^ com- 
mand greater respect than such as employ only osodem 
terms, though these last are often more ingenious and more 
useful Henoe it is that, for example, ship^building and 
navigation are held in much less estimatioa by nsodern 
scholars than many other physical sciences, wfaic^ are^ 
perhaps, extremely frivolous, but are dignified with Greek 
names. Thus admiration is not a relation of the miad, or 
a perception of oar reasoi^ but a sentiment of the sou), 
which arises wilhi« us by a ceitain in^able iiistmc&of the 
Deity, at the sight of extraordinary things, anid in conse- 
quence of that very mysteriousness in whidi they are en- 
veloped. This is so certain that it is destroyed by the very 
knowledge which enlightens us. If 1 shew a savi^ an 
-air-tube, which prqfects a stream of inflamed ^irit of wine, 
he is transported with admiration; he is ready to adore my 
machine^ ajMl takes me for the god of fire, as long as he is 
ignorant of its mechanism, but when this is explained to 
him» he ceases to admire me, and looks upon me as a mere 
quack.* 

PLBASURES OF IGNORANCE. 

It is in consequence of tbese ineflFable sentiments, and 
of these univenaJ instincts of the Deity, that ignorance 
> MB become the inexhaustible source of our pleasures. We 
must be careful aot to confound ignorance and error, alter 

* Hence it Is that we admire nothing bat what is rare. If one of tboie 
parbelions, so eominoB at 8pHiberg«n, were to appear on the horiiM of 
Paris, «very oiie woald ran oat inito the streets to admire tt. It is, bow- 
ever, aotbnig more than a reflection of the sun's disk in the clonds, and no 
one woald itand still to admire the «qb himself, became he is too cobbou. 
Mystery c<witltiitet one of the charms of religion. Those who desire a Ka- 
thematical demonstration of this are not acquainted either with the lawt of 
Vstarc, or with the wanis of the huam hsart. 
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tbe example of our moralitto. Ignorance is the worl( of 
' Nature^ and w frequently a ftifor conferred upon man; 
error is often the fruit of our pretended tclences^ and is 
always an evil. Notwithstanding the assertions of our 
political writers, who extol our present illumination, and 
oppose to it the barbarism of past i^pes, it was not tbe 
ig.tioraot who then laid waste Europe with fire and sword 
for disputed points of religion. Ignorant people would 
have remained quiet They were men blinded by error, 
who probably boasted, like us, of their intelligence, and 
into tine mind of each Of whom had been instilied that 
error of childhoods— Be the first. 

How many evils ignorance conceals from us, which we 
are one day destined to meet in life, withont being able to 
avoid them !-^the inconstancy of friends, the vicissitudes of 
fortune, and the hour of death, which terrifies so many. 
The knowledge of these evils would deprive us of the en- 
joyment of life. How many blessings ignorance renders 
sublime I the illusioiis of friendship and of love, the pros- 
pects of hope> and the very treasures which are disclosed 
to us by the sciences^ These only charm us when we 
are entering upon the study of them, when the mind 
applies to it enveloped in ignorance. It is the point of 
contact of day and night that produces the light most 
favorable to the eye ; it is this harmonic point that excites 
our admiration, when our understandings become en- 
lightened, but exists only for a moment. It is dissipated 
with our ignorance^ The elements of geometry have 
powerful charms for youth, but never for the aged, unless 
it be certaiti celebrated geometricians, who have proceeded 
from discovery to discovery. It is only sciences and pas- 
sions^ subject to innumerable doubts and hazards, that make 
enthusiasts of every age, such as chemistry, avarice, 
gamblings and love. 

For one pleasure which science confers and destroys m 
conferring,, ignorance bestows on us a thousand, which are 
much more agreeable. You demonstrate to me that the sun 
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it a fixed globe» wbote attractiona give to the planets half 
of their moveineoti. Did those eotertain an idea less sub- 
liiiie» who believed it to be guided by ApoUo. They ima- 
gined at least that the looks of a God encompassed the 
earth, together with the beams of the orb of day. It wss 
science that dismounted the chaste Diana from her doc- 
tumal car; it was this that banished the Hamadryads 
from the ancient forests, and the gentle Naiads from the 
fountains. Ignorance had summoned the Gods to its joyi, 
to itf griefs, to its hymeneal rights, and to its tomb; 
Science behold in them nothing but the elements. She has 
abandoned man to man, and has cast him upon the earth 
as upon a desert Ah yes I whatever may be the names 
she gives to the different kingdoms of Nature, undoubtedly 
celestial spirits superintend their combinations so ingenious, 
so varied, and so constant ; and man, who has bestowed no-- 
thing on himself, is not the only being iu the universe that 
is endowed with intelligence. 

It is not to our knowledge that the Deity communicatei 
the most profound sentiment of his attributes, but it is to 
our ignorance. Night gives us a much higher idea of in- 
finity than all the brilliancy of day. In the day-time I 
see but one single sun ; at night I behold thousands. Or 
are they suns, those stars of so many different colon? 
Those planets which revolve round the earth, have they 
inhabitants like ourselves ? Whence comes the Georgium 
Sidus, recently discovered by the German Herschel f It 
was traversing the orbit ever since tlie creation, and yet 
was unknown to us. To what region are those lengthened 
comets repairing ' which travel through such immense 
spaces? * What is that galaxy which divides the firma- 
ment ? What are those two black spots, situated at the 
Antarctic . pole, near the cross of the south ? Can they 
be stars which diffuse darkness, according to the opinion 
of the ancients ? Are there in the firmament places to 
which light never penetrates? The sun exhibits to me 
ouly a terrestrial infinity, and night disck)ses a celestial 
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.one. OiD^tery ! vmk these 4»cbaoliDg views with thy 
sacred shades; permitjoot huiaaa acieoeet^ apply to them 
^is pitiful compasses ! Let not virtue henceforward be 
reduced to the necessity of expeetiog its reward from the 
justice and the sensibility of a globe. Suffer it to think 
tliat the qniverae contains other destifites, besides those 
which constitute the misery of the earth ! 

Science shews us the limits of our reason ; ignorance 
OonttBuaUy > removes them farther from us. In my solitary 
eKeursionSy i take good care not to enquh'e who is the 
0omo€r of the mansion which i perceive at a distance. 
TIm Iiistory of its master frequently spoils that of the land- 
jMBpe. The reverse is the case with that of Nature; the 
juoM you study her works, the more reason you fiud to 
^Hiniffe her. There is only ene instance in whidi a know- 
ledge of the works of men is pleasing to us, that Is, when 
the SDoniiment we are surveying has heen the abode of a 
virtuous man. What is that little turret whi^ i see from 
Montmoren^ ? It is that of Saint Grratien, where Catiuat 
Jhsd ithe life of a sage, and- where his ashes repose. My 
soa]» circumscribed wftbin a little village, flies to embrace 
tlie.attgttst age of Louis XIV. and then to soar to a sphere 
much jBore .sabhine tkdm the world, that of virtue. When 
I •cannot command pnospeets Hke this, the ignorance of the 
scenery is of greater axlvantage to me than an acquaintance 
with it. I have no'ocoasion to know that a forest helongs 
to <tfae abbey, m that 4ttohy, in order to tiiiak it ma- 
jestic Its aged trees, its deep glades, its silent solitudes, 
are .sufficient for me. Wiien I »o longer perceive man in 
it, I. ifiel . the /Dtwinity. 

If<£ give (way ever so little tO' my feelings, there is no 
tedaeape but. what I ennoble. Those vast aaeads are 
oceans; those loggy 'hills -are islands, peering above the 
hmiEon; that tows in.^ttie distant vale, is a otty of Greece 
hononed by the presence of Socrates and of Xenophon. 
TtiankS'toiny ignosauce, i can indulge the instinct of my 
sottl. I plunge. iuto infinity. Iprokmg the distance of 
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places by that of ages; and, to complete my illusion, I 
make the scene the abode of Virtue. 

or THB SKNTIMBNT OF MKLANCHOLT. 

Nature is so bounteous that she turns all her pbenomeot 
to our delight, and if we take notice, we shall find that 
the most coounon are likewise the most agreeable. 

It gives me great pleasure^ for example, when the rain 
descends in torrents, to see tlie aged, moss-covered walls 
dripping with water, and to hear the howling of the wind? 
mingled with the pattering of the rain. These melaoclioly 
sounds lull me, at night, into a sweet and profound slumber. 
I am not the only individual sensible to these affections. 
Pliny mentions a Roman consul, who, when it ramed, 
caused his bed to be placed beneath the thick foliage of a 
tree, that he might hear the pattering of the drops, and be 
soothed to sleep by their murmurs. 

I know not to what physical law pbilosophera can refer 
the sensations of melancholy; for my part, I consider them 
as the most voluptuous affections of the soul. ** Melan- 
choly is dainty," said Michel Montaigne. The reason of 
this, in my opinion, is, because it gratifies at once the two 
powers of which we are composed, the body and the souf, 
the sense of our misery and that of our excellence. 

Thus, for example, in bad weather, the sense of my 
wretchedness as a human creature is pacified when, I 
know that it rains while I am under shelter, that it blows 
a tempest. while I am snug in my bed. I enjoy at such 
times a negative felicity. To this are afterwards joined 
some of. the attributes of. the Deity, the perceptions of 
which convey such great pleasure to the soul, as of infinity 
in extent; arising from the distant howling of the wind. 
This sentiment may be heightened by reflecting on the laws 
of Nature, by representing to myself that this rain, which 
comes, I will suppose from the west, has been raised from 
the bosom of the ocean, and perhaps from the coaats of 
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America; that it comes to cleanse our large towns, to re- 
plenish the reservoirs of our springs, to render our rivers 
navigable; and, while the clouds which discharge it ad- 
vance toward the east, to impart fecundity to the vegetables 
of Tartary, the iseeds and substances which it carries into 
our rivers proceed westward to the sea, to supply with 
food the fishes of the Atlantic Ocean. These flights of my 
intelligence give to my soul an extension adapted to its 
nature, and appear to me the more agreeable in proportion 
to the tranquillity and security of my body, which, for its 
part is fond of repose. 

If I am sad, and my soul is not inclined to roam so far 
I still enjoy a pleasure in indulging the melancholy which 
the weather excites. It then appears as if Nature, like a 
tender friend, adapted herself to my situation. Besides, 
she is always so interesting under whatever aspect she ap* 
pears, that when it rains, I imagine I behold a beautiful 
woman weeping. Her beauty increases in proportion to 
ner apparent affliction. In order to feel these sentiments, 
which I may venture to call voluptuous, we must not look 
forward to any projected excursions or visits, hunting- 
parties or journies, which then throw us into very ill hu- 
mour, because we are disappointed. Still less must we 
cross our two powers, or bring them into collision witL 
each other; that is, apply the sentiment of infinity to our^ 
hiisery, by thinking that the rain will never be over, and 
that of our misery to the phenomena of nature, by imagining 
that all the seasons are deranged, that the order of the 
elements is convulsed; nor give way to all the false reason- 
ings in which a man who is wet through indulges. To 
enjoy bad weather the soul must travel, while the body 
reposes. 

It is from the harmony of these two powers of which we 
are composed, that the most terrible revolutions of Nature 
frequently interest us much more than her most delightful 
scenes. The volcano of Naples has much greater attrac- 
tions for travellers than the delicious gardens which border 

N n 2 
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it! shoiti} th% plaiut of Greece and Italy, covered with 
ruioa» are nore iiiterestia}^ than the higUy^ cultivated 
fields of Eagland ; the picture of a tempeat has nore ad^ 
miraia than that of a cahn; and the (hll of a tower draws 
together a greater crowd of spectators than its erection. 

PI.BABUR1 OV 1HHN8* 

i have for some time thought thai there esdsfs in man a 
certain love of destruction. If the populace can lay their 
hands upon a monument, they are sure to destroy it' I 
have seen at Dresden, in the grounds of Count de Bmhf, 
exquisite statues of women* which the Prussian soldieis 
mutilated for their amusement by firing at tlitem, when they 
took that city. Most people of the lower orders are ma- 
licious; they take delight in (destroying the reposition of 
all that is pre-eminent. But this malevolent instinct is not 
the production of Nature; it arises itom fhe wretchedness 
of individuals, into whom ambition is instilfeij t>y educa- 
tion, and to whom it is forbidden by society, which throws 
them into a negative ambition. 6eing unable to raise any 
thing, they are not latisfied without destroying all they can 
lay their hands upon. * The partiality for ruin hi this case 
is not natural, and is simpfy the exercise of the pbv^er oi 
the miserable. The uncultivated savage destroys only the 
monuments of his enemies; thos6 of his own naftion he pre- 
serves with the greatest care: and what demonstrates that 
hi his nature he is much better than man in civilized so- 
ciety is this, that he never calumniates his own country- 
men. 

Be this as it may, the passive love of riiin is universally 
diffused over all ihankincl. Our voluptuaries construct ar- 
tificial ruins in their gardens; the savages are fond of 
reclining in melancholy silence on the sea-shore, especially 
during storms, or in the vicinity of a cascade in the inidst 
of rocks. Great destructions exhibit new, picturesque 
effects; it if^as a curiosity to produce these, added (o 
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cruelty, which iniluced Nero to set fire to Rome, that he 
might enjoy the spectacle of the conflagration. Setting 
aside the sentiment of hnmanity, those long flames, which, 
in the midst of night, to use Virgil's expression, lick the 
akiesy' those volumes of red and black smoke, those showers 
of sparks of every color, those scarlet reflections in the 
streets, on the tops of the steeples^ on the surface of the 
waters, and on the most distant hills, afford pleasure even 
in pictures and descriptions. This kind of affection, which 
is not connected with our physical wants, has led some 
philosophers to say, that the sou), being itself a movement, 
takes delight in all extraordinary emotions. This is the 
reason, say, they, why such crowds of people run to see the 
the executions at la Gr^ve. In spectacles of this kind there 
is not, I adnii^, any picturesque, effect. But they have 
advanced this axiom on grounds equally slight, with a mul- 
titude of others,: which are to be found in their works. 
The true reason is, that the soul loves rest as much as mo- 
tion. It is a harmony very easily deranged by powerful 
emotions ; and if it were in its own nature a movement, I 
see no reason why it should be delighted with such as 
threaten it with destruction. The idea of Lucretius is, in 
my opinion, much more; just, when he says, that propen- 
sities, of this kind are produced by the seixtiment of our 
security, which is heightened by the prospect of the danger 
from which we are secured. We delight, says he, to con- 
template storms, from the shoae. It is undoubtedly from 
this disposition of the- mind to recur to itself, that, in the 
winter evenings, people take delight in forming a family 
circle round a good .fire, and in relating frightful stories of> 
spectres, of people losing themselves at night in woods, 
and of highwaymen. It is likewise from the same senti- 
ment that persons of the higher classes are fond of seeing 
tragedies, and of reading narratives of battles, of ship* 
wrecks, and of the destruction of empires. The security of 
the peaceful. tradesman. is increased by the dangers of the 
warrior, the navigator, the statesman. This species o 

N n 3 



414 STUDIES OF NATUR& 

of pletmre ariM from the wotiiiieftt of our Biiiery» ^hidk 
ia» M we have eiraidy ebterved, due of the idstiBctB of oar 
melaiicholjr* Bot we have wilhia an a lentkieBt atiH aioffe 
Miblhliei which catiiet at to take delight hi nuiia, md^ 
pendent of any picturesque etifeet^ dr any idea of aeciiritjr ; 
I mean that of the Deity^ whieh al«ray» nmigles with our 
■Mlanchoiy affections^ aod eantitnlee their biM powerM 
charm. I shall proceed to dcKribe tonie of its cbancten^ 
accordinf to the imprawioos which roias of different Unds 
produce on my mind Thn subiect is equally new and 
rich; buttime^ and m^ inability prevent me ftvm tho- 
roughly investigating it I shall» howev«r, sty a fidw wohlii 
by the way, to exculpate and eaoUt hottan natura*asiBaoh 
as lies in my power. 

The human heart is naturatty so strongly disposed to 
benevolence, that the spectacle df any rain which conveys 
to the mind no other idea than that of human taiacry, ia<> 
spires us with hdiron wluitever picturesque, effect it assy 
present I was at Dresden in 1706| several years after iu 
bomlmrdment That city, small indeed, but very hand* 
some and of great trade, and the greater part of which is 
composed of regular rtreets^ of little palactt^ whose ^reatg 
were embellished eottemally with paihtifigs^ ooloiinadGi^ 
balconies and sculpture, lay at that time mom than half 
in ruins. The enemy bad directed most of their bombs 
against the Lutheran chnrdi of St Fster, which flonns a 
rotunda, obnstrocted with such solidity, that a g^reat nmn* 
her of those bombs struck the cupola withoat doing it any 
injury, and rebounded on the adjacent bnildiittgs^ which 
tliey set on fiiA and partly destroyed. ThingB were still 
in the same state as at the end of the war, When I viafted 
that city. Tfhe^ had only thrown up along aome of tlw 
streets the stoned which eficuml>ered them^ so as to Ihrm 
on each side K>ng, black heaps. Parts of palaces tveie 
still standing, cleft from top to bottom. You might dis- 
tinguish shattered staircases, painted cetlittgs, little cabi* 
nets papered with Chinese paper, iVagments of lookiag- 
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of marble cbironey-pieces, of smoky gilding. Of 
otbers nothiog was left but the brick«work of the thim- 
ffiioi^- 'vrhioli cone from among the ruins like lofty black 
nad white pyramids. More than one tliird of the city 
was reduced to this deplorable condition. The inhabitants 
who were before so gay that they were called the French 
of Germany, were now seen sorrowfully passing to and 
frob These ruiofl^ which exhibited a thousand extra- 
ordinary accidents in their forms, their colors, and their 
Igroup^ plunged the spectator into profound melancholy; 
for they exhibited nothing but the traces of the indignation 
of a king» who had not vented his wrath upon the strong 
ramiparts of a well-defended city« but on the agreeable ha^ 
bitatioas of an industrious people. I have even seen more 
than one Pjrussian affected at the spectacle* I myself 
though a strMkger, had not the slightest feeling of the re- 
turn of that security which is excited within us at the 
sight o( a danger from which we are safe ; but, on the 
contrary, a doleful voice resounding in my heart, repeated t 
** And if this were thy native city !** 

This is not the case with rums occasioned by time» 
These afford us pleasure by plunging us into infinity; they 
carry us back several centuries, and interest us in propor- 
tion to their antiquity. This is the reason why the ruins 
of Italy affect us more than our own, those of Greece 
more than those of Italy, and those of Egypt more than 
those of Greece* The first time I beheld an antique 
monument was near Orange^ It was the triumphal arch 
erected by Marius after the defeat of the Cimbri. It is 
situated in the fields, at some distance from the town. It 
IS an oblong mass, with three arches, nearly resembling 
the gate of St. Denis. When I was close to it, I could 
not satiate myself with tlie sight of it ** There,** I ex- 
claimed, ** there is a work of the Romans,'* and my imar 
gination carried me at once to Rome, and to the times of 
Marius. It would be diMcult to describe all the senti- 
ments which successively arose within my breast. In the 
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first place, this nKmument, thoagli reared by the miiery 
of mankind, like all the other trinmpbal arches in Europe, 
gave me no pain, because I recollected Oiat the Gimbri 
had come like a banditti to invade Italy. I remarked that 
if this triumphal arch vrasa monument of the victones oi 
the Romans over the Cimbri, it likewise displayed the 
power of time over the Romans. In the basso relief o of 
the frieze which represents a battle, I disttnguished 
a standard, on which might be plainly perceived these 
letters : S. P. Q. R. Senatut Popuiugque Romanus; and 
another which had M. O. the signification of which I was 
unable to interpret As for the soldiers, they were so 
much worn, that neither their armft nor their featares vrere 
discernible. In other respects this monument was in good 
preservation, excepting one of the piers of an arcade, 
which a neighboring clergyman had demolished for the 
purpose of repairing his parsonage. This modem rain 
produced other reflections on the excellence of the con* 
struction of the ancients in public monuments; for though 
this pier, which supported one side of the arcade had 
been removed, as I have already observed, the arch» which 
it sustained, remained suspended in the air without support, 
like one solid piece. It likewise occurred to me that the 
destructive rector was perhaps descended firom the ancient 
Cimbri, as all the French are descendants of the ancient 
northern nations who invaded Italy. Thus, setting aside 
the demolition, which my respect for antiquity prevented 
me from approving, I was led to reflect on the vicissitudes 
of human affairs, which frequently place the victors in the 
situation of the vanquished, and the vanquished in that of 
the victors. I therefore figured to myself that as Marios 
had avenged the honor of the Romans, and destroyed the 
glory of the Cimbri, so one of the descendants of the 
Cimbri had, in his turn, destroyed that of Marius; and 
that the young females of the neighborhood probably re- 
paired on holidays to dance in the shade of this triumphal 
arch, regardless by whom it was built, or by whom it was 
demolished. 
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The ruins m which Nature cootencU wilh liiiana art 
inapire soft melaDcholy. Siie there demonstrates the 
vanity of our labors^ and the perpetuity of her awn. At 
•he is always ereatii^ even at the moneiit when she 
destroys^ she plants in the clefts of our mfMiunienta the 
WttH-floweTy the chflenopodium, grasses of ditferenl luBd% 
the wiKI cherry-tree^ garlands of rubus, stripes of ness^ 
and all the saxartile plants^ whieh» by their flowens and 
their attitwles^ f&rm the most pleataaf^ contrasls' with the 
rooks. I used to stop- with plea^re i» the garden of the 
Laxenahoui^* at the end of the aUey of the Carmelites^ to 
Goi^emplate a piece of art^itedtuce wbieh had originaUy 
been intended for a fo«tetain# Ote «Me side of the pediment 
which crowns it, is reeUned a» aged river*god^ on whose 
lace time has impreswd wfiakks more venerable than 
those traced by the chisel of the seirfptor^ it has destroyed 
a tiiigh^ and kk Ub stead has planted a maple« Of the 
Naiad en the opposite side of the pediaseMt nothing is left 
but the lower part of th^ body* Her head^her shottlder% 
and faer arms have disappeared. Her bapda still hold the 
urn from whioh^ insisiBid of Ailviiltie plaBts» sbeof such as 
delight h» the drycflit sttuationsv tuAs of waU^flewerik 
dAndelkm^ and long sheaves of saitfatile gras8C8»> 

Beautiful arcbiteetwe always pnodoocs beahtilul ruios» 
The plans of art concur with those of Nature. I think 
nothing has a more tenposing aspect than the antique and 
well-built castles erected by our ancestors on the summits 
of fttMUrtalM, that they might dis^ver thMr enenicB while 
at a distan^se, froftk the parapet of Which tiow imue lofty 
trees, wbode iifp& ar^ agitated by the winds. 1 hate 
others wboee bAtflements and loop-ho1e«i fornierly so 
dero«», were encitdled with the flowers of thelilacil, whose 
tiirt^of a seft yet brilliant violet^ formed chaitBing opposi^ 
tions with the stones of the tower* catemoas and cm- 
browned. 

The liiterest of any ruid is iMreased when i€ is aeoom* 
panied by i6me moral Sbntiment^ kv eHMttple^ When these 
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demoliriieil caitici have beeo the letretts of robben. 
Such wtt» in the datrict of Caux, an ancient baildtng^ 
caOed the Castle of Ullebonne. The lofty csterior walb 
are broken at the angles and are lo covered with ivy that 
there are few placet in which they can be discovered. 
From the midst of the coarti, to which 1 think it wookL 
not be easy to penetrate, rise lofty, embattled turret^ from 
the sommiti of which isue large trees, that wave in the 
wind. Through the thick oovering of ivy which clothes 
their sides, yon here and there perceive Gothic window^ 
embrasures, and breaches, which aflPord a glimpse of the 
slair-cases, and resemble the entrances of caverns. You 
see no birds around this desolate habitation, excepting the 
buzzard, which hovers over it in silence; and if you some- 
times hair the voice of any of the feathered tribes, it is that 
of some owl who there constructs her nest This castk is 
situated on a rising ground, in the midst of a narrow val- 
ley, Ibrmed by mountains covered with forests. When I 
reflected, on beholding this mansion, that it was formerly 
inhabited by petty tyrants, who, before the royal authority 
was saflfidently established in the kingdom, sallied forth 
from it to commit depredations on their wretched vassals, 
and even on travellers, I could not helpcompanog it to the 
carcase and skeleton of some great beast of prey. 

FLEASURB ARISING FROM TOMBS. 

No monuments are more interesting than the tombs of 
men, and especially those of our own relations. It is re- 
nsrkable that every people, in a state of nature, and even 
more civilized nations, have made the tombs of their an- 
cestors the centre of their devotion, and an essential part of 
thdr religion. Those, however, must be excepted among 
whom the parents incur the hatred of their children by a 
gloomy and a cruel education, that is, the western and 
southern nations of Europe* In every other part of the 
world is this religious melancholy diffused. The tombs of 
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ancestors are, in Chma, one of the principal embellishmentt 
of the suburbs of the cities and of the hills in the country. 
They are the bonds that most powerfully attach savage 
natipns to their native land.* When the' Europeans 
have sometimes proposed to them to change their territory, 
they have replied : '< Shall we say to the bones of our fa- 
thers. Rise, and accompany us to a strange landV** This 
objection they^have always considered as unanswerable. 
The tombs have furnished Young and Gessnerf with 
charming images for their poems. Our Toluptuaries, who 
sometimes return to] the sentiment of Nature, construct 
fictitious tombs in their pleasure grounds. In truth they 
are not those of their parents. Whence arises this senti- 
ment of funeral melancholy in the midst of pleasures]? Is it 
not because something still continues to exist after death ? 
If a tomb excited no other idea than of what it contains, 
that is of a corpse, the sight of oue would be revolting to 
their imaginations. Such is the fear which most of them 
entertain of dealh. To this physical idea then some moral 
Rentiment must be united. The voluptuous melancholy 

* The attachment of the Swiu to their native country is well Igiown. and 
\he lespect paid by them to the tombs of their ancestors and relations is not 
Jess remarkable. The cemetery of Zug, the capital of the canton of Uia 
same name, is thus described t—" Ail the monoments in this place, con- 
secrated to the dead, are of the same form and proportions. They are of 
a square and grey poUibed stone, three feet in height, bearing an epitaph, 
and beneath it a cross, gilt and richly ornamented. Every tomb is sur- 
rounded by some of the most fragrant, gay, and beantifhl hortnlau prodnc- 
tions ; and it may be correctly affirmed of this place, as it has been often 
figuratively and poetically expressed of many others, that the tears of 
maternal tenderness, - of Blial piety, and of disappointed love, create a 
perpetual spring. Each grave is separated from the others by little chan- 
nels, that the flowers planted bv the fond relatives' and friends of the de- 
ceased may not lie entangled with itie adjacent vegetation. The eenletery 
is extenaive, and is defended only by low palisades, above which is dis- 
covered all the magnificence of mountain scenery. The place is a pnblie 
walk to the adjacent neighbourhood, invited by the natural and artificial 
embellishments, and by the gratification of the senses in this exuberant gar- 
den. Cursed be the profane hand which would break the feeblest tendril I 
But no such act of sacrilege Is perpetrated. On festivals this favorite spot 
presents a view the most interesting, and seems to render the mansions of 
the deceased the most enviable abode of the living." T. 

t The English reader will not fail to associate with these names that of 
the poetic Hcrvey, whose florid MedUationt are so well known as to ren 
dir any remark on them anueccssary. T. 
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wfilch resulti from it oriaes, like aU agreeable aenaatioiHB 
from 4he harmony of two opposite principles, tiie sentH 
ment of our transient existence^ and that of our iminor- 
taHty, which are combined at the sight of the last babita* 
tion of man. A tomb is a momiment vilaoed cm tbe 
confines of Hie two worlds. 

It exhibits to us» in llie first places the end ^ tfie tuo 
inqaletndes of ]ilb,and (he image of eternal repose; it then 
excites within us the confased sentiment of a happy im- 
nortalityy 4he probability «f w4iieh is increased in ptiopor- 
tion as the person whose memory it reeals has been mare 
▼irtuoas. It Is this that attraets our veneration. And fliis 
is so true 'that though 'there 4s no difference between tlie 
ashes of Socrates and of Kero^ no one would hasre in his 
groves thoae of the Roman emperor^ were they even con* 
teined in an urn of silver, and 'there is not any wiio would 
not give those of tlie pliilosoptier the most hooorabie place 
V Ms apartment, if they wereeneksed in a vase of day. 

•It is ^erefore, from this iptelleetual instinct for virtue 
that the tombs of great men inspire us with such profound 
veneration. It is from the same sentiment that those which 
contain ol^ects thgt once were amiable, excite such pain- 
ful regret ; for, astweahall presently see^ the attractions of 
love are produced ouly by the appeai^ances of virtne. For 
this reason we are deeply afiect;^ at the aight of the little 
UUock whi^ covers the remains of a. lovely child, from the 
recollection of its innocence. Hence too it is that we be- 
hold with sndi emotion a tomb beneath which reposes a 
joung female, in whose vnrtues centered the love and the 
hope of her fomily. To render these monuments int^sest- 
ipg, th^re is no occasion for marble, for bronzes^ for gild- 
ing. The move simple they are, the greater energy they 
inpart.to t]^e,,8entiment.of melaacMy* They produce a 
atrohger efiect poor than rich, ancient than modem, with 
details of misfortune than with titles of honor* with the 
atfribntes of virtue than with those of power. It is in the 
country in particular that they loake a profoimd impres- 
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siou. There a nimple hillock frequently causes more tears 
to flow than the superb mausoieums in cathedrals.* It is 
there that grief assumes a character of sublimity, it rises 
with the aged yews of the cemeteries; it extends with the 
f>IaiD8 and the surrounding hills; it allies itself to all the 
effects of Nature, the dawn of Aurora, the murmuring of 
the winds, the setting of the sun, and tlie darknesar of night. 
The most laborious employment, and the most humiliating 
destiny cannot erase this impression from the hearts of the 
most wretched. ** For two yean/* says Father du Tertre, 
** our negro Dominic, after the death of his wife, ne^er 
^iled one nngle day, as soon as he had returned from his 
labor, to take the little boy and girl he had by her, and to 
carry them to the grave of the deceased, where he spent 
full half an hour in weeping, and his little children fre- 
quently followed his example.** What a funeral oration 
for a wife and a mother I And yet khe was only a poor 
slave. 

From the aspect of ruins likewise results another senti* 
meot, independent of all reflection; it is that of heroism. 
Great generals have more than once employed their sub- 
/ime effect to exalt the courage of their soldiers. Alexander 
prevailed upon his troops, laden with the spoils of Persia, to 
ourn their baggage, and no sooner had they set fire to i(v 

* Oar artiits make statues shed tears over the tombs of the Kreat. It is 
%at Just that statues shonld be made to weep over those for whom men d« 
liot weep. I have been a spectator o£ many fUnerais of rich people, but 
very seldom obierved any one shed a tear at them, unless occasionally 
some old serrant, who was perhaps thrown out of employ. Some time 
ago, passing throogh a limely street in the suburb of St. Marcean, 1 saw 
a cofluB in the passage of a small house. Kear this eoffin knelt a female, 
who was engaged in prayer, and apparently overwhelmed with grief. This 
woman perceiving the priests at the end of the street coming to eondnet 
the procession, rose and ran away, covering her eyes with both hands, and 
uttering lamentable cries. Some of the neighbours endeavoured to stop and 
to console her, but in vain. As she passed me I enquired whether it was 
the loss of a daughter or of her mother that so deeply afflicted her. - Alas, 
Sir !*' she replied, bathed in tears, ** it is the Joss of a gentlevroman of 
whom 1 earned a livelihood. I used to ehare for her/' I enquired of the 
neighbours the name of this benevolent gentlewoman : she was tli« wife of 
a carpenter. * n a small way of business. Ye rich, what use do yon make of 
your wealth during your lives, since.no one weeps at your death t 
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thao they were ready to follow him to the end of the world 
WillaaiB» duke of Noniiftndy» on hit landing in Eaglatid, 
burned all hit own ahipa» and his troops conquered that 
kingdooL* But there are no ruins which excite within as 
sentiments so powerful as those of Nature. They display 
to us this ?ast prisou the earth, in which we are confined, 
as itMlf subject to destruction, and detach us all at once 
from our prgudices and our passions, as from a theatrical, 
transient, and frivolous representation. When Lisbon war 
destroyed by an earthquake, its inhabitants, escaping finom 
their houses, embraced each other, great and small, friends 
and enemies, inquisitors and Jews, known and unknown, 
every one divided his clothes and his provisions with those 
who had none. I have witnessed something of the same 
kind in storms, on board of vessels on the point of destruc- 
tion. The first effect of misfortune^ says a celebrated 
writer, is to stretch the soul, and the second to break it 
This is because the first movement of man in adversity is 
to raise himself towards the Deity, and the second is to 
descend again to physical wants. This lasteflfect proceeds 
from reflection; but the moral and sublime sentiment al- 
most always takes poBsession of the heart at the aspect of 
great destruction. 

RUINS OP NATURE. 

When alarms concerning the end of the world were 
propagated in Europe some centuries ago, great numbers 

* The author hat, in thif pawage, advanced a position which appears pcr- 
fectlj anteDable. lliat the tight of niins nia> be prodactive of heroism, 
I invtaad not to dany : b«t forcly M. de St. Pierre cannot serloitiiiy mean 
to aMcrt that the fpectacle of the conflagration of the Norinan fleet, ab- 
stractedly from every other consideration, or, to use his own words, ** ia- 
dependent of all reflection," inspired William's followers with sarh coorsfre 
a« enabled them to triampb over all opposition. Had they witnessed the 
destroction of an equal nnqiber of Harold's venels, but ttill retained their 
own, the rain would have been equally great ; but it is more than probable 
that, in this case, they would not have fought with equal determination. 
It was conaeqoentiy not the sight of the ruin, but the relation vf the things 
destroyed to themselves which excited in the Macedonian and the Norinaa 
soldiers tach her^c resolution. T. 
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.of persons divested theaiiielves of all their property; and 
without doubt we should see the same effects produced at 
the present day, were such an opinion to obtain credit 
But these total and sudden ruins are not to be apprehended 
in the inBnitely wise plans of Nature: nothings is there 
destroyed but what is afterwards repaired. 

The apparent ruins of the earth, as the roclcs which 
project from its surface in so many places, have their 
utHity. The rocks seem to us to be in ruins only because 
they are neither squared lior polished,, like the stones of our 
monuments; but their anfractuosities are neces^ry ^o ve- 
getables and the animals which are destined there to find 
nourishment and shelter. It is ouly for vegetative and sen- 
sitive beings that Nature has created the fossil kingdom, 
and wherever man raises masses unserviceable to those 
objects on the surface of the earth, she hastens to impress 
her chisel upon them, in order to employ them in the 
general harmony. 

If we consider the end and the origin of her works, thosof 
of the most celebrated nations will appear extremely fri- 
vohMis. Nations had no occasion to pile up such immense 
assemblages of stones to fill me with respect for their anti- 
quity. A little pebble of our rivers is more ancient than 
the pyramids of Egypt: multitudes of cities have been 
destroyed since its creation. If Tam desirous of adding 
some moral sentiment to the monuments of Nature, I can 
say to myself at the sight of a rock : Twas here perhaps 
reposed the virtuclus' Fenelon, while meditating his divine 
Telemachus; here perhaps it will one day be engraved that 
be efifected a ■ revolution' In Europe, by teaching its kings 
that their glory consists in the happiness of their subjects, 
and the happinet^s of their subjects in the labors of agri- 
culture: the eyes of posterity will Once be attracted by the 
same stone on which mine are now filed. It is thus that 
I emhnLeetha part and the future at the sight of a perfectly 
rugged rock, and consecrating it to virtue by a simple in-* 
seription, I render it more venerable than if it were deco* 
rated with the five orders of architecture. 
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or THR PLRA8URB OF 80LITUDB. 

It ii likewne melancholy that reDdera solitude ao attnc- 
tive. Solitude flatters our animal instinct in presenting to 
us retreats so much the more tranquil as the storms of life 
have been violent; and it extends our divine instinct, by 
giving us prospects in which all the natural and moral beau- 
ties appear clothed with all the charms of sentiment It is 
in consequence of these contnuits that no solitude is more 
pleasing than that which is in the vicinity of a great city, 
and no popular festival more agreeable than when it is held 
near a solitude. 

or TBB aSNTIICRNT OF LOYR. 

■ 

If love were only a physical sensation, I should have no- 
thing more to do than to introduce the reasonings and tha 
actions of two lovers conformably to the physical laws of 
the circulation of the blood, the flltration of the chyle;, and 
other humors of the body, in order to disgust the most 
profligate libertine: nay, even its principal act is accom- 
panied with a sense of shame in the inhabitants of every 
country. There is no nation that publicly prostitutes itself; 
and though intelligent voyagers have asserted that this in- 
famous custom was practised by the natives of the island 
of Otabeite, more attentive observers have since ascertain- 
ed that it was confined, in that nation, to females of the 
very lowest class, and that the others maintained the ap- 
pearances of modesty common to all mankind. 

I cannot find in Nature any direct cause of modesty. If 
it be asserted that man is ashamed of the act of coition 
because it makes him is^emble animals, that reason is not 
sufficient : for sleeping, eating, drinking, still more fra- 
quently produce a like resemblance, but he is aahnrn g d of 
none of these. In truth, tliere is a cause of modesty in the 
physical act; but whence proceeds that which the moral 
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•eniimeDt of it occaiionB?: Not onljr this act, but even the 
recollection' of it is cooeeaM' from the view. The female 
coiMiclers it as the testimony of her weakness, and opposes 
a long resistance to the!solieitations of man. How happens 
it that Nature has placed in her heart this obstacle, which 
often triumphs over its most favorite propensities, and its 
most headstrong passions 9 

Indepetident of the particular causes of modesty^ which 
are unknown to me, 1 think i can discover one in the two 
powers of which man is composed. The sense of love 
being, as it were, the centre at which meet all the physical 
sensations, as those of perfumes, of music, of agreeable 
colors and forms, of touching, of pleasing temperatures and 
tastes; from all these results a violent opposition to the 
other intellectual power, whence proceed the sentiments of 
the Deity and of immortality. Their contrast is so much 
the more complete in proportion as the act of the former is 
brutal and blind, and as the moral sentiment which usually 
accompanies love is more expanded and more sublime. Ac- 
cordingly a lover, in order to subdue his mistress, never fails 
first to set the latter in action, and to employ his utmost 
elforts to amalgamate it with the other sensation. Thus 
modesty, in my opinion, is produced by the struggle between 
these two powers; for this reason children are naturally des- 
titute of it, because the sense of love is not developed in them. 
Hence it is that youth have much modesty, because these 
two powers have attained in them to the highest degree of 
energy; and that most aged persons have none at all, be- 
cause they have lost the sense of love from the decay of 
Nature, or its moral sentiment, from the corruption of^ so- 
ciety, or what is frequently the case, both together, from 
the concurrence of those two causes. 

As Nature has rendered all the animal sensations sub- 
servient to this passion, which is destined to perpetuate 
human life, she has likewise combined in it all the senti- 
ments of the soul ; so that the tender passion presents to 
two lovers not only the sentiments which are connected 

oo3 
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with o«r wttitt and ttic iwtlMt of o«r mitery, at tiMMe «f 
proteetioDy of racoour^ of confldesce^ of support, «f repoR^ 
bat likewiie all the tubKiaa initindB which exalt man 
above huMMiD nature. It wet in this seatt that Piato de- 
ioed iof€ aa ioterpotitioo of the godf in ^ror of yoath.^ 
Whoeter would make himtelf acquainted with huoian 
nature needv only to study the aatare of love; he would 
Ihca diaoofcr the ortgm of all the sentimenta of which I 
have tmated, and of a multitude of others, which I have 
neMher the thne nor the ability to uwfold. We shall, how* 
ever, reafiark that this natirral aifectioa developa in every 
being its principal ohamcter by ioapartin^ to it the utoMist 

* It WIS Id 4#aMq<Maice of the iubliaie iaflaenctt ot tlUn dusmb that tb« 
fbcbana formed a batialion of heroes, called the lacred band, who all 
ptriahcri tofsetber M th« balU* «r ObttroMn. Tbey were mil fovml lyiiiK la 
nnka, ihfir breaala^ilerced wiHi pikes, a«d tbeir facea tnrncd towards the 
enemy. This spectacle drew tears evea from the eyes of Philip, their con* 
qKFer. LycMgns likewise avVHcd klwaelf ,«f this fosrHr of har^ ia the 
cdacation o# the Spartans, and coaverted it into one of the ationc snpportt 
of the repablle. Bat as the animal coonterpoHe to thU celestial lenament 
did not esiiBt lo the beloved objMt, H was |Niodocti«e^ aoAosf the Oveefcs, 
of exresseSj for which they have been justly reproached. Their legislators 
looked upon women as fit only for bearing ekildten ; they were not aware 
that i^ proasotic^ love «mon|; man^ (hey weakened (bait aUrhficnt wbicb 
onght to unite the sexes, and that, to strengthen their political tiea^ they 
borst asunder tboea of V atnre. 

The rcpMtaije of Lvcargas h^d some other jsataral defect^ anoag thereat 
the slavery of the ifelott. With the exception of these two points, I eon- 
aider bim aaUic moan aabHitMS geains that e<ff«r esftattal: beables^ we oagbt 
to make 4(peat allowance for the obstacles of every kind wfajcb he ao- 
conntered in the estabUsbment of his laws. 

Ib the haraDOiles of tin different nges wf hniMB Hftw there are aach 
pleasiqg relations of the weakness of children to the streiq;th of th<dr pa- 
rents, of conrage and of love among the yonth of both sexes to the vinne 
and relhc ton of abe aged wMhont. passional that I am astonished no one baa 
yet presented at lexst a sketch of human society, according in this manner 
with all the necessities of Ufa «nd the laws of Katirfe. 11ier« «re some 
esaays of ihi* kind in X^*>a^^b^ antong others ia the aeoonnt of the man- 
ners of the inhabitants of Boeotia, but they are only slightly touched upon, 
Snbh a society, Utaa aiiite4 in all 4ts parts, woald> bi my opinion, attaia ta 
the highest degree of social happiness at which human nature u capable of 
arriving on earth, and would remain immoveable amid the moat vloleDt 
poHttral tempcatt. So sar fnom fearing its . ndgbboan^ it woal4 sahdue 
them without arms, after the examDle of ancient China, bj the mere spee> 
tafcle of Its felicity, tmd the inftuence of its tlrtnes. I enteftafned the 
de4pB of extending tbis Mea» ntthe bHtiaatiOn ot J, J. Sonsaeaa, mA W 
writing the history of a people of Greece, well known to poeu, becaaaa 
thvy lived conformiiMy iQi th« iftetates «tf Nature, and far ttat reason ainMMt 
enui^y ouknowa <o our p«>Jitical wriiera; bat time oerjnitted aae only lo 
sketch the plan of it, and to complete no more than the first book 
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extension of which it is siMweptible; Thus Ibr e]Cwnp]e» it 
is in the seMoi* wheo every plant.per(»etiiat^ i^f by means 
of its flowed and its fruit%tbat it aoquirfs atl itsperfectioft, 
and the ctmracton by which it is inTariably deterauned. 
It is in the seMou «f love that the «ingiag4rirdi redouble 
their melody, and that those which exuel in their colors, 
are invested with all the beauty of their phimage^ tiie tints 
of which they delight to display* by swelling out their ruA, 
expanding . their taiK or dropping their wings to tbe 
ground. It is then thai the sturdy bull presentst his head 
and menaces with his horns» tiiat the niiobld. jU^uner 
iMMinds over the plains, that the ^rocious animaii fill the 
Horests with their beUowings, and that the tigresi, exhalii^^ 
thf! odor of carnage, makes the deserts of Afirica resound 
"with her hideous caterwauiing^ and appean in the eyes of 
ber cruel lovers, irresistibly attractive^ 

It is likewise in tlie period of Jove that all the natural 
nfiectionsof the hunaan heart are developed. It is then 
tint iuiiocenoe, candor, sincerity, modesty, geii^vosity^ 
heroism, sacred fideiily» piety* are expressed with ioe^QWe 
graces in the attitude and in the features of two youthful 
lovers. Love assumes in their pure souls ail the charac- 
ters, of religion and of virtue. They shun the tumultuous 
assemblies of cities, the corrupt palhs of aabitioi^ and 
seek in tbe most sequestered situations some rustic 
altar, where tliey may swear to each other everlasting at^ 
tachment. The fountains, tbet woods, Aurora, the con- 
stellations of night, are alternately called (n bear witness 
to their vows. Led astray by a religious intoxieatioi^ they 
freciueutly take each other for di vinities. £very mtstreaa i« 
adorad, every lover is an idolater. The grass uppn which 
tbey tread, the air they breath, the shades beneath whkb 
they repose, appear to them to be hallowed by their pre- 
sence. They behokl in the universe no other felKity Hian 
that of living and dying together, or rather they entirely 
lose sight of death. Love transports them into boundless 
ages, and death appears to be nothing more than the 
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dittm of unitiDf^ them fbr ewer. But should any ob- 
itacle intenrene to iqMntte tliein» neither the hopes of 
fortane, nor the tender attentions of sympathizing friend- 
ship! u« capable of affording consolation. After having 
reached the borders of heaven, they languish on earth; iu 
their despair they immure themselves iu cloisiers* and pray 
to God during the remainder of their lives for that happi- 
ness of which they enjoyed but a momentary glimpse. 
Long after their separation, when chilling age has be- 
numbed their senses, when they have beeii distracted by a 
thousand and a thousand other cares, which have so often 
caused them to forget that they were human creatures, their 
hearts still palpitate at the sight of the tomb which con- 
tains the object they loved. They had relinquished him 
in the world, they hope to meet him again in heaven. 
Unhappy Eloisa! what sublime sentiments the ashes of 
Abelard excited in thy soul! 

These celestial emotions cannot possibly be the ^ects of 
an animal act Love is not a slight convulsion as it is de- 
nominated by the divine Marcus AureliUs. It is from the 
charms of virtue and the sentiment pf its godlike attributes, 
that it derives so much energy. Vice itself, in order to 
please, is obliged to borrow its features and its language. 
If actresses make so many conquests, it is because they se- 
duce their admirers by the illusions of innocence, of bene- 
volence, of magnanimity in the characters of shepherdesses, 
heroines, and goddesses, which they are in the habit of re- 
presenting. Their so much vaunted graces are nothing 
more than the appearances of virtues. If, on the contrary, 
virtue is sometimes displeasing, the reason is, because it 
displays itself under the appearance of severity, ill-humor, 
tediousness, or some other failing by which we are dis- 
gusted. 

Accordingly beauty springs from virtue, and ugliness 
from vice; and these* characters ah'e frequently impressed 
even on early infancy by education. Here it may be ob« 
|ected that there have been instances of men handsome and < 
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vicious, and of others who have been homely and virtaom. 
or this Socrates and Alcibiades were two celebrated exam- 
ples in ancient times; but these very examples are in ikvor 
of my position. Socrates was unhappy and vicious at the 
age in which the physiognomy acquires its principal dia* 
racters, from infancy till the age of seventeen years. H^ 
wa3 bom of poor parents, and his father was bent on com- 
pelling him to learn the profession of a sculptor, in spite of 
his repugnance. Nothing less than an oracle was capable 
of successfully opposing paternal tyranny. Socrates ac* 
tcnowledged, in conformity with the opinion of a physic^* 
nomist, that he was addicted to women and wine, the ordi* 
nary viceH into which misery plunges men: he, at length, 
reformed himself; and nothing could be more beautiful than 
this philosopher when he was discoursing on the Deity. Ai 
to the happy Alcibiades, born in the lap of fortune, tb^ 
lessons of Socrates, aind the love of his parents and fellow- 
citizens, developed in him at one and the same time corpOk 
real and mental beauty ; but being afterwards debauched 
by associating with bad company, he had nothing left but 
the physiognomy of virtue. However seducing they may 
appear at first sight, you soon discover the ugliness of vice 
in the countenances of handsome persons who have becoma 
wicked. Notwithstanding their smite, you discern in them 
a something false and perfidious. This dissonance is per- 
ceptible even in the voice. Every thing about them is 
masked, like their faces. We shall farther observe, that 
all the forms of beings are expressive of intellectual senti- 
ments, riot only in the eyes of the man, who studies nature^ 
but likewise in those of animals, whose instinct conveys to 
them at once a knowledge of those subjects, most of which 
are to us so obscure. Thus, for example, each animal has 
features which express its character. In the sparkling and 
restless eyes of the tiger we discover his fierceness and his 
perfidy. The gluttony of the hog is announced by the 
meanness of his attitude, and the inclination of his head 
towards the ground. All the animals are perfectly ac« 



^ 
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qaainted with these chancten, for the hwt of Nature are 
nuivenal. For infltaoce» though to an inattentive man 
there may Appe>ur to be very little difference between the 
fox and a kind of dog which resembles him, a hen win 
never mistake one for the other. She will see the last close 
to her without alarm; bat the sight of the other will fill 
her with terror. We shall fiirther remark that every animal 
expresses in its features some predominant passion, such as 
cruelty, voluptuousness, cunning, stupidity. But man alone^ 
when not degraded by the vices of society, bears on his 
countenance the impression of a celestial origin. There is 
not a single trait of beauty but what may be referred to 
some virtue; this to innocence, that to candor, those to 
generosity, to modesty, to heroism. It is to their influence 
that man' owes the respect and the confidence he receivesfrom 
the animals in every country where their nature has not 
been altered by frequent persecutions. Whatever chains 
there may be in the harmony of the colors and of the forms 
of the human figure^ we see no reason why its physical 
effect should have any influence over animals, were it not 
accompanied with the impression of some moral power. 
The fulness of forms, or the freshness of colors, would 
rather excite the appetite of ferocious beasts than their 
respect and their love^ Lastly, as we distinguish the cha- 
racter of their passions^ they likewise discover the charac- 
ter of ours, and are capable of judging with accuracy 
whether we are cruel or peaceable. The game which 
shuns the sanguinary huntsman, assembles around the 
peaceful shepherd. 

It has been asserted that beauty is arbitrary among all 
nations ; but we have elsewhere refuted this opinion by 
the evidence of feet The mutilations of the Negroes^ the 
figures cut in their skin, their flat noses, their compressed 
foreheads; the flat, long, round, and pointed heads of the 
Savages of North America; the pierced lips of the Bra- 
silians; the large ears of the natives of Laos, in Asia, and 
of several tribes of Guiana, are the effects of superstition 
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or of a bad edacation. The f&tocUfUB aniioals themaelves 
are fttnick with these deformitiei. All trav<allen onaDi* 
mousjy relate that when the (amiihed Uont and tigera 
attack in the night aome -cara? an* which, however* very 
rarely happens, the first victims of their fury are the am* 
mala, and then the Indiana or Negroes. The Eoropewi 
figure, with its simplicity, awes them nmeh more thaa 
when defomied by the AfVican or Asiatic chai^acters. 

When it has not been altered by the yices of society, 
ita expression is sublime. A Neapolitan, named John 
Baptista Porta, had the ingenuity to discover, resemblances 
between it and the figures of beasts. He wrote a book on 
this subject, the engravings in which .rq)fesent human 
heads resembling those of tlie dog, the horse, the sheep^ the 
hog, and the ox. His system is favorable to our modem 
opinions, and perfectly agrees with the aUeration which 
the passions produce in the human figure*,. But I should 
«ike to know from what animal Pigal copied that charming 
Bfercury I saw at Berlin, and after the passions of what 
beasts the Grecian sculptors executed the Jupiter Capi* 
tolinus, the Venus de Medicij and the Apollo d the Vati- 
can. In what animals did they study those divine ex- 
pressions? 

I am convinced, as I have already observed,, that there 
IS not a single beautiful feature in any figure^ but what 
may be referred to some mora) sentiment relative to virtue 
and to the Deity. The features of ugtiness, may, in like 
manner, be referred to some vicious affection, as jealousy, 
avarice, gluttony, anger. To prove to our philosophers 
bow grossly they are mistaken when they assert that the 
passions are the only moving principles of human life, I 
wish some one would present to them the expressions of 
all the passions combined in one single head ; for example, 
the wanton and immodest air of the courtezan, with the 
treadierous and ferocious air of ambition, and some traits 
of hatred and of envy, which are negative ambitions. 
A bead uniting all these would be more hideous than Me^ 
du8a*s ; it would resemble that of Nero. 
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Etery ptnioii hu tn anima] character, as John Baptista 
Ptorta very jnaOy obterved. But every Tirtue likewise has 
its character; and a physiognomy is never more interest- 
iug than when we can discern in it a celestial afiecttoo 
struggling against a passion. I do not even know whether 
it be possible to express a virtue otherwise than by a 
triumph of this kind. It is this that makes modesty 
appear so amiable in the fkoe of a youthful female, because 
it is the most violent conflict of animal passions with a 
sobltme sentiment The expression of sensibility likewise 
renders a countenance highly affecting, because the soul 
is there displayed in a- titate of suffering, and this speclacle 
excites in our bosoms a virtue, which is the sentiraeut of 
compassion. \t the sensibility of this figure be active, 
that is, if it arise spontaneously at the sigh of the misery 
of another, it is still more striking, because it then becomes 
the divine expression of generosity. 

It is my opinion that the most celebrated pictures and 
statues of antiquity are entirely indebted for their high 
reputation to the expression of this two-fold character, 
that is, to the harmony arising from the two opposite sen- 
timents of passion and of virtue. So much is certain, that 
the master-pieces of the painting and sculpture oi the 
ancients which are most extolled, all exhibited this )dnA 
of contrast Of this we have abundance of examples in 
their statues, as in the Venus de Medici, and in the Dying 
Gladiator, who still retains in his fall the respect due to 
his glory, even at the moment when death snatches him 
away. Soch too was the Cupid wielding the lightning 
after Akfbiades' when a child, which Pliny ascribes to 
Praxiteles or to Scopas. A lovely child, launching from 
his little hands the lightnings of Jove, cannot fail to excite, 
at one and the same time, the sentiment of innocence and 
that of terror. To the character of the Deity was joined 
a human character equally attractive and formidablep I 
beliieve that the paintings of the ancients expressed still 
more strongly these harmonies of opposite sentiment!. 
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Puny* who has preserved the memory of the most cele- 
brated, mentions, among others, a picture by Athenion of 
Maronea, representing the cautious and crafty Ulysses^ 
discovering Achilles in the disguise of a vroman, by offer- 
•ing him some female ornaments, among which was a sword. 
The qnick movement witli which Achilles seizes the latter, 
must have formed a charming contrast with his assumed 
habit and the calm demeanor of a nymph ; and another, 
not less interesting, must have been exhibited by Ulysses, 
ifvith his cunning air, and the expression of joy restrained 
by his prudence, lest in discovering Achilles he should 
betray himself. Another, still more moving, by Aristides 
of Thebes, represented Biblis dying of love, the object o 
which is her own brother. Here might be distinguished 
the sentiment of virtue, which banished far from her the 
idea of a criminal passion, and that of fraternal tenderness 
which recalled love under the very appearance of virtue. 
These cruel consonances, despair at being betrayed by 
her own heart, the desire to die to hide her shame, the 
desire to live to enjoy the sight of the object beloved, her 
health impaired by such painful conflicts, all these must 
bave produced, amid the languors of death and of life, 
the roost interesting contrasts in the face of this unfor- 
tunate female. In another picture, by the same Aristides, 
was admired a mother wounded in the breast, at the siege 
of a town, and suckling her infant. Her countenance, says 
Pliny, seemed to express her apprehension lest it should 
suck her lilood with her milk. Alexander valued it so 
highly that he caused it to be removed to Pel la, the place 
of his birth. The victory of maternal love over bodily 
pain must liave been a noble triumph. We have already 
seen that Le, Poussin composed with that virtue the prin- 
cipal expression of his picture of the Deluge. . Rubens 
has introduced it in an admirable manner into the face of 
his Medicis, in which you discover, at one and the same 
time, the pain and the joy of child-birth. He heightens 
still more the violence of the physical passion, by the care- 
VOL. II. P p 
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leM attitude in which the queen is reclined in an arm- 
chair, and by her bare fbot, which has come out of the 
sKpper : and, on the other hand, he gives additional sab- 
limity to the moral sentiment she feels, by the high des- 
tinies of her infant, who is presented to her by a god, and 
who is laid in a bower, amidst bunches of grapes and ears 
of com, emblems of the felicity of her reign. Thus the 
great masters were not contented to oppose mechanically 
groupes and vacancies, lights and shades, children and 
aged persons, feet and hands; but they sought wilh the 
greatest assiduity those contrasts of the faculties of the soul 
which are expressed in the human countenance • by traits 
ineffable, and which must constitute an everlasting charm 
in their pictures. 

The productions of Le Sueur abound in these contrasts 
of sentiment, and he makes those of elementary nature 
harmonize with them so perfectly, as to produce the 
sweetest and most profound melancholy. But it was much 
more easy for his pencil to express, than it is for my pen to 
describe them. I shall mention only one example of this 
kind, taken from Poussin, whose compositions are trufy 
admirable, but whose colors have been injured by time. 
It is in his picture of the Rape of the Sabines. While the 
Roman soldiers are bearing off in their arms the affrighted 
Sabine virgins, there is a Roman officer who appears de- 
sirous of securing a youiig and handsome female, who has 
taken refuge in the arms of her mother. He employs no 
violence towards her, and addresses the mother with all 
the ardor of love, and with profound respect. He seems 
to say to her : " She shall be happy with me. Let me 
obtain her by love, and not by fear. It is not so much 
my wish to deprive you of a daughter as to give you a 
son.** It is thus that conforming in the habits of his figures 
to the simplicity of their age, which rendered them nearly 
alike in persons of every condition, he has not distin- 
guished the officer from the soldier by bis dress, but by 
his manners. He has seized, as he generally did, the 
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moral cliaracter of his subject, whicii producet a very 
difibrent effect from that of costume. I could wish to 
faaife seen from the hand of the same man of genius, the 
same Sabiues, as wives and mothers, between the Sabine 
and Roman armies, ** running,** as Plutarch says, ** some 
one way» sonsc anoliher, with tears, cries, and shouts, rush- 
iiig^ between the arma of the combatants, over the dead 
bodies extended upon the ground, so that they appeared 
n^ be mad, or possessed by some spirit; some carrying in* 
fhtils at the breast in their arms, others with their hair 
diabe veiled, and t\l callmg now the Sabinca, now the 
Romans, by the tenderest names that exist among men.*' 

The graiidcsl effects of love are produced, as we have 

observed, by contrary sentiments which are blended 

together, as thoae of hatred fcequentiy proceed from the 

collision of similar sentiments. For this reason no aenti* 

ment is more agreeable than to find a friend in the person 

we esteemed our enemy; nor any pain more severe Ihan 

to discover an enemy in him whom we looked upon as our 

friend. It i» these harmonic effects that often render a 

trifling service more grateful than a long series of good) 

office and the offence of a moment more odious than the 

enmity of a whole life: beoause, in the first case, very 

opposite sentiments are united together, and in the second^ 

sentiments intimately connected dash with each othen 

Hence likewise it i% that a single defect among the good 

qualities of a virtuous mUn frequently appears more die* 

gusting than all the vieea of a libertine in whom we dis* 

cover a single virtue ; because, by the effect of contrasts, 

these two qualities are the most prominent, and predomi* 

note over the otbets in the two charactera. This must 

likewise be ucinb^ in part, to the weakness of the human 

mind, which", invariably atlacbing itself to a aingie point 

in all its consideratioM^ dwella oo the most prominent 

quality for the purpose of forming its judgment* It is 

impossible to say into how many errors we fall, because 

we neglect to study the etenMn^ry principles of NatuK. 

pp2 
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Tliey DiHS^t undoubtedly be extended much farther ; ImiI 
1 am satufled with having laid sufficient to demonstrate 
their exisience, and to awaken in othert the desire e/ 
naking the application of them. 

These harmonies acquire greater energy from the neigh. 
l>oring contrasts which set them off, from the cousonaoces 
which repeat them, and from the other elementary laws 
of which we have treated; but when some one of the 
moral sentiments of which we are here presenting^ a fiunt 
outline, is combined with them, a most enchanting eflfecf 
is then produced. Thus, for example, a harmony becomes 
in some measure celestial when it contains a mystery, 
which always presupposes something marvellous and di- 
vine« I one day experienced this very agpreeable effect in 
turning over a collection of old prints^ representing the 
history of Adonis. Venus had stolen the infant Adonis 
from Diana, and was educating him with Cupid. Diana 
was determined to recover him, because he was the son of 
one of her nymphs. One day, therefore, Venus having 
.descended from her car, drawn by doves, was walking 
Vith the two children in a valley of Cythera. Diana, at 
the head of her armed nymphs, placed herself in ambush 
in a forest through which Venus had to pass. Venus 
perceived her enemy approaching, and being unabfe 
either to escape or to prevent the goddess from carrying 
off Adonis, she immediately clapped wings upon him, and 
presenting him with Cupid to Diana, told her to Uke 
whichever of the children slie thought to belong to her. 
Both being equally beautiful, both of the same age, and 
both furnished with wings, the cliaste goddess of the 
woods was deterred from chusing either the one or tlie 
other, lest she should take Cupid instead of Adonis. 

There are many sentimental beauties in £his fable. I 
one day related it to J. J. Rousseau, to whom it gave 
great pleasure. *' Nothing pleases me so much,** said be^ 
<« as an agreeable image which conveys a moral senti- 
ment.** We were walking in the plain of Neuilly, near a 
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park, in which w« saw a groap of Lore and FrkndAip, 
under the foi'm of a young man and a young' wooMin, of 
fifteen or sixteen years, kissing each other. Hawing 
looked at it, he said; <* The artist has pfodnced ao obscene 
image from a charming idea. Nothing coukl have been 
more plensing than if he had repiesented the two figures 
in their natural state; Friendship 9b a grown young 
ivroman caressing an infant Cnpid.** As we were upon 
this interesting subject, I repeated to him the conclusion of 
the moying fable of Philomela and Progue : 

Le desfttettril fMt pour des taleiu si beaux t 
Venes faire avx cites eclater lears merveilles. 

Anssl Men, en Yoyant leg bois, 
8Ans cesse il toqs souvient qne Th^de aotrefoU 

Panni des demeares pareilleSf 
Ekerea sa Ivreiir Mir vo* divtnt ap]Mtc. 
£t c'e9t U 9oayenJU' d'An M cpiel ovtraga 
Qui faitf reprit sa soear, qae je ne vous sait pat ; 

£b voyaot le» faomise* Jtolful 

!1 m'eii iQuvieDt bi&n davftatpge. 

** Why waste thy music in the desert air; come, chlirm 
tfie city with thy melodious strains. Besides, the very 
sight of the fbrest must incessantly remind thee that 
beneath theSr idiades Tereus formerly violated thy divine 
charms.— It is the remembrance of that cruel outrage, 
replied her sister, which prevents me from (rearing you 
company* The sight of man, alas! revives too powerfully 
the painful recollection." 

** What a series of ideas T* cried he; ^ how affecting !"* 
His voice was stifled, and tears rushed into his eyes. I 
could perceive that he was likewise moved by the secret 
analogy l>etween the talents and the destiny Of the bird 
and his own situation. It is obvious then, from the two 
allegorical subjects of piana and Adonis, and of Love and 
Friendships that there are actually within ui two distinct 
powers, the harmonies of whidi exalt the soul, when the 
physical image conveys to it a moral sentiment, as in the 
first example, and on the contrary abase it, when a moral 
sentiment brings us back to a physical sensation, as in the 
instance of Love and Friendship. 
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The circuimtftiicet that are undentood wUhont bemg- 
Mentioned, likewise heighten moral expressions, because 
they are confomuible to the expansive nature of the soiil« 
They conduct it through a vast field of ideas. It is these 
that impart such a powerful eflRect to the fable of the 
Nightiijgale. Add to this also a multitude of of^ioattioDi^ 
which I have not leisure to analyze. 

The farther the physical image is removed from usi» the 
greater is the extent of the moral sentiment; and th«; 
more the first is circumscribed, the more energetic is the 
sentiment It is undoubtedly this that renders our affisc- 
tions so strong when we regret (he death of a friend* 
Grief then conveys us from one world to another, from an 
object replete with charms to a tomb. Hence it is that 
this passage of Jeremiah contains a strain of such sublime 
melancholy: Vox in Ramn audita est, ploratus et uluIaiHi 
multw: Rachel ploraju JUioe tuat et noluit consolari, qtda 
non mnt : A voice was heard in Ramab, lamentation and 
bitter weeping; Rachel weeping for her children, refused 
to be comforted because they are not* All tlie consoU^ 
tions that this world can afiTord are dashed to pieces 
against this expression of maternal anguish, non sunt. 

The single jet d^eau of St« Cloud pleases me more than 
all its cascades. If, however, the physical sentiment is 
not lost in infinity, it is capable of conveying sorrow 
thither when it reflects the same sentiment I find in 
Plutarch a powerful effect of this progressive consonance. 
** Brutus,** says he, *< thinking his cause desperate, deter- 
mined to leave Italy, and went on foot through the coun- 
try of Lucania to the town of Elea, which is situated on 
the sea-shore. Here Portia being on the point of parting 
from him and returning to Rome, endeavored to conceal 
the anguish that rent her heart. But a picture discovered 
it» though before she had always manifested the utmost 
fortitude and constancy.** The sutyect of this picture wai 

• Jerendah, chap. uuti. v. la* 
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taken from Grecian story; it represented the partbg of 
Andromache and Hector, who was goin^^ out of the city 
of Troy to battle, at the moment when he was delivering 
her infant into her arms; but her eyes were fixed only 
upon him. The conformity between this picture and her 
own feelings, made her burst into tears; she returned 
several times in the course of the day to gaze at it, and 
oould never refrain from weeping. This being observed 
by Acilius, one of the friends of Brutus, he repeated the 
words of Andromache in Homer. 

Yet while my Hector still sorvivei I see 
My father, mother, kindred, all in thee.— 

Brutus replied with a smile: ^But for my part I must 
not answer Portia in the words of Hector to Andromache, 
in the same passage of the poet: 



1 hasten to thy tasks at home« 

There gaide the spindle and direct the loom. 

For though the natural weakness of her body prevents her 
from performing the same achievements of valor as we, yet 
in zeal for the welfkre of our country she is inferior to 
none of us.** 

This picture was undoubtedly placed under the vesti* 
Dule of some temple built on the sea-shore. Brutus was 
on the point of embarking privately and unattended. His 
wife, the daughter of Cato, had accompanied him, perhaps 
on foot. The moment of separation is at hand, and to 
sooth her anguish, she casts her eyes on this picture conse- 
crated to the gods. She there beholds the parting of 
Hector and Andromache, who were destined never to meet 
again. Her soul is agitated, and to revive her fortitude 
she turns her eyes upon her husband. The comparison is 
completed; her courage forsakes her, the tears overflow, 
conjugal affection triumphs over the love of country :— -two 
virtues in opposition. Add to these the characters of wild 
nature, which mingle so well with human grief; a pro* 
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Iboiid wlitadflb the oolanns and the cnpole of the aacieat 
tempK corroded by the air of the teat and marbled with 
moMeip whkh gave them the appearance of green brovze; 
the Mttiog MID gilding the roof; the murmarB of the tea 
breaking at a distance along the ooott of Lacania, the 
tower* of Elea perceptible in the boiiom of a ralley be- 
tween two fteep mountain!^ and the grief of Portia* which 
carries us back to the age of Andromache. What a pio> 
tore suggested by a picture! Artistic could ye but pro- 
duce it, Portia, in her turn, would call forth many a tear! 
I could multiply to infinity the proofs of the two powera 
by which we are governed. I ha?e said sufficient con- 
cerning a passion, the instinct of which is so blind, to shew 
that we are ruled and attracted in it by other laws than 
those of digestion. Our afiiections prove the immortality 
of the soul, since they expand in all circumstances in which 
they feel tiie attributes of the Deity, as in that of infinity, 
and dwell with pleasure upon nothing on earth but the 
charms of innocence and virtue. 

OF SOME OTHEH SRNTIMXNTS OP THK DEITY, AND 
AMONG OTHERS THAT OP VIRTUE. 

Besides these, there are a (rreat number of sentiments/ 
laws, which it has not here been in my power to discuss: 
such as those which produce presentimente, omens, dreavw, 
the recurrence of fortunate and unfortunate events at the 
same periods, and others of thc^ same kind. Their ^feds 
are attested among nations civilized as wet] as aavagc^ by 
writers both sacred and profane, and by every peraon who 
is attentive to the laws of Nature. These comnNmications 
of the soul with an invisible order of things, are rejected 
by the learned of modern times, because they eoiacide not 
with their systems and their almanacs; Imt how maay 
things exist which we ai« incapable of recooeiling with 
our reason, and which have not ev«n been perceived by iti 

There are particular laws which prove the immediats 
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actloo of Providence oa the human species* and which are 
contrary to the general laws of physics. For example, the 
principles of reason, of the passions, and of sentiment, as 
mrell as the oi^ans of speech and of hearing, are the same 
la men of every country, and yet the languages of nations 
difier all over the world. Why is the art of speech so 
different among beings who are subject to the same wants ? 
and why is it incessantly changing from father to son, so 
that we modern French no longer understand the language 
of the Gauls, and that one day our descendants will not 
be able to understand ours? The ox of Bengal, bellows 
like that of tlie UkraAie, and the nightingale pours forth 
in our climates the same fkrains that ravished the poet of 
Mantua on the banks of the Po. 

It cannot be maintained, though it has been asserted by 
writers of high reputation, that the characters of languages 
are determined by the climate, for if they were subject to 
its influence, they would not vary in every country in 
which the climate is invariable. The language of the 
Romans was at first barbarous^ afterwards majestic, and has 
at last become soft and effeminate. Languages are not 
rough to the north and smooth to the south, as has been 
alledged by J. J. Rousseau, who, in treating of this sub- 
ject, has given too great an extension to physical laws. 
The language of the Russians in the north of Europe is 
very soft, being a dialect of the Greek ; and the jargon of 
the southern provinces of France is harsh and uncouth. 
The Laplanders, who inhabit the shores of the Frozen 
Ocean, speak a language that is pleasing to the ear; and 
the Hottentots, who live in the extremely temperate cIk 
mate of the Cape of Good Hope, cluck like turkey-cocks. 
The language of the Peruvians is full of strong aspirations 
and grating consonants. Without going fiirther than our 
cloaets, we may deduce the different characters of the lan- 
guages of each nation, from the names which appear ou 
the maps of their territory, and convince ourselves that 
their harshness or their softness has no reUtion whatevtt 
to their latitudes. 
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Other obiervew have pwtewW that it was the cele- 
brated writers of a nation who determiiied aod' fixed its 
language : bat the great writers of the Augustan age could 
not preveut the corruption of llie Latin tongue preinous to 
the reign of Marcus Aurelins^ Those of the age of Louis 
XIV. already begin to be antiquated in France. If posterity 
fixes the character of a language to the ages which ha%c 
been productive of great writers, it is not, as some have 
aiserted, because it is then more pure; for we find in it as 
many inversions of phraseology, of those decompositions isi 
word^ and of those embarraned syntaxes which render 
the metaphysical study of all grammar tiresome and bar- 
barous; but it is because the writings oi these great men 
sparkle with maxims of virtue, and present us with a tiMW- 
sand perspectives of the Deity. I doubt not that the sub- 
lime sentiments which inspire them, still continue to 
illumine tliem in the order and the disposition of their 
works, since they are the sources of all harmony. Hence, 
in my opiuion, results the unalterable ehann which ren- 
derr the perusal <A them so delicioos to persons in alt ages 
and of all nations; hence it is that Plutarch has echpwd 
most of the writers of Greece, though he was nerther of 
the age of Pericles, nor of that of Alexander, and that the 
translation of his writings hito old French by the good 
Amyot will be more ^erally read by posterity than mot^ 
of the original works even of the age of Louis XIV. It is 
the moral goodness of a generation which characterizes a 
language, and transmits it unchanged to the succeeding; 
for this reason it is that the languages^ customs, and 
Aishions of dress have in Asia been inviolably preserved 
from generation to generation, because parents there 
secure the afibction of their children. Biit these reasons 
afford no explanations of the difference of language which 
exists between one nation and another. It wi» ever appear 
to me to be something supernatural, that men who enjoy 
the same elements, aud arc subject to the same wants, 
should not employ the same words to express them. The 
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sun dispenses light to the whole earth, but he bears a 
different name in every different country. 

Here I cannot forbear taking notice of the. effect of a 
law to which little attention has been paid; it is this: 
that there never arises any distinguished character, in any 
line whatever, but there appears at the same time, either 
in his own country or in some neighboring nation, an 
kntagonist, possessing talents and a reputation totally op- 
posite. Such were Democritus and Heraclitus, Alexander 
and Diogenes, Descartes and Newton, Corneille and 
Racine, Bossuet and Fenelon, Voltaire and J. J. Rousseau. 
Concerning these two last celebrated men, who were 
contemporaries, and died the same year, I had collected 
a great number of facts to demonstrate that throughout 
life they formed a perfect contrast in talents, manners, 
and fortunes; but I relinquished the parallel to devote my 
attention to the present work, which I deemed much more 
useful. 

This balance between illustrious men will not appear 
extraordinary, if we consider that it is a consequence of 
the general law of contraries which governs the world, and 
whence result all the harmonies of Nature; it must there- 
fore display itself in a particular manner in the human 
race, which is the centre of the whole, and it actually 
manifests itself in the admirable equilibrium conformably 
to which the two sexes are born in equal mimbers. It 
does not attach to individuals in particular, for we see 
families consisting wholly of females, and others entirely 
of males; but it embraces the aggregation of a whole 
town, or of a nation, the male and female children of 
which are always bom in nearly equal number. What- 
ever inequalities of sex there may be in the variety of 
births in families, the equality is restored in the aggregate 
of a people. 

But there is another equilibrium no less wonderful, ftnd 
of which 1 believe no notice has ever been taken. As a 
great number of males perish in war, in voyages, and in 
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laboriom and daogerous occnpaUooi^ it would thence 
follow that, in the ooarae of timet the number of females 
would daily fo on increasing. Suppotiiig that one tenth 
part more of men than of women annually perishes^ tb€ 
balance of the aexet would become more and more oneqnaL 
Social ruin muit increaae from the very regularity of natural 
order. Thii* howeFer, doet not happen; the two sexes 
are always nearly equal in number; their occupations are 
different, but their destinies are the same. The ^vomen* 
who frequently instigate men to engage in hazardous 
undertakings, to support their luxury, and who frequently 
fMnent among them animosities and even ware to gratify 
Iheir vanity, are carried off amid the security of pleasure^ 
by diseases to which men are not subject, but which fre- 
quently result from the moral, physical, and political 
sufferings which the men endure on their account. Thus 
the equilibrium of birth between the sexes is re-established 
by the equilibrium of death. 

Nature has multiplied these harmonic contrasts in all her 
works with relation to man ; for the fruits which are sub- 
servient to our wants frequently possess opposite qualities, 
which operate as mutual compensations. 

These effects, as we, have elsewhere seen, are not the 
mechanical results of climates, to the qualities of whicb 
they are frequently opposed. All the works of Nature 
have the wants of man for their end, as all the sentiments, 
of man have the Deity for their principle. It is the final- 
intentions of Nature which have communicated to man 
the intelligence of all her works, as it is the instinct of 
the Deity which has rendered him superior to the laws of 
Nature. It is this instinct which, under the different 
modiOcations of opinion, impels the natives of Russia to 
plunge among the ices of the Neva, in the severest cold 
of winter, and those of Bengal to bathe in the waters of 
the .Ganges; which has made the women of the same 
latitudes slaves in the Philippines and despots in Formosa; 
the men effeminate in the Moluccas and valiant in Macas- 
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•wr; and which /oms aanoog the inbtbitonts of the same 
city tyranti^ citizemw Aodidaves. 

The MAtimettt of the Deity is (he fiist mmnng principle 
of the honuui hmt^ Obaerve a maa in ihoae unguarded 
moment^ when the secret plans .of iittack andi d^noe 
with whkh aocial jnan is continually surrounded are sap- 
.prpssedt not at4he sight of a vast min vrhidi totally orer- 
lorns tbetiy but .only on beholding an extraordinary 
enimal or ptont: **Aii» my God!" he cxdaimsy ** how 
4idmUrahle is tbis!" igad he calls the fint person who 
.passes that way to share, his astonishment His first 
moveoMnt is to exalt his joy to .God, and tiie second to 
extead it to men; but social reason soon recals him to 
personal interest When he sees a centaia number of 
spectators assembled round the object of his curiosity: 
** It was I»" says he» ** who first made the discovery.** 
TheUff if he is a scholar, be- fails not to apply his system 
to it He. aomi calcalates the advantage he shall derive 
ima the discovery; he adds a few. circumstances to make 
it appear still more wonderful, and employs all tbe in* 
Auenoe of his par^ to puff it off, and persecute those who 
«re not of his opinion. Thus every natural sentiment 
raises us to God, till the weight of our passions and of 
human institutions brings us back to self alone. For thb 
leaaon J. J. Rousseau was per^tly right when he ob- 
served, ^ that man b good, bat that men are wicked.** 

It was the instinct of the Deity which first collected men 
together, and which became tb^ basis of the religion and 
of the laws that were to cement this union. It was on this 
that virtue reposed, when it resolved to imitate the Deity 
not only in the exercise of the arts and sciences, which the 
andent Greeks denominated the minor virtues, but in the 
result of intelligence and divine power which is beneficence. 
It consisted in the efforts made against self for the benefit 
of mankind, with the intention of pleasing the Deity alone. 
It communicated to man a sense of his excellence^ by ex- 
cellence^ by exciting the contempt for terrestrial and tran- 
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•aoit adfantageii and the desire of Unngs eeleslial and lA- 
mortal. It was this sublime charm which cooverted cou- 
rage into a Tirtitei and caused man to submit volttntanly to 
d€«th» amidst snch solicitude fo€ the preserraHOB of life. 
What hope couldst thou have on earthy brave 'd*Assas, 
when shedding thy blood at night, unseen, in the fields of 
Klosterkam .to rescue the French armyf ' And thou, 
generous Eustnee de St Pierre, what reward didst thou 
expect of thy country, when thoa appearedst "before the 
tyrant with a cord about thy neck, reuly to suffiir an in- 
famous death to save thy- fellow-citizenst* Of what 
advantage to your inanimate reiics were the statues and 
the praises with which posterity was one- day to honor 
you? Could you ever hope for this tribute to your sacri- 
fices either unknown or branded with infamy? Could ye 
be flattered with the prospect of the empty applause of a 
world separated from you by everlasting barriers? And ye, 
still metre meritorious in the sight of God, obncure citixens 
who die without glory, whose virtues draw upon you dis- 
graoe, cslumny, persecution, poverty, and conteaipt even 
from those who dispense honours among men» would: you 
pursue such rugged paths, were y-e not guided by a ray 'of 
divine illumination?! 



- • Tb« Ch«Tatfer d'Anit wu a French officer, who xn» onv ni^t mr- 
prilcd by the ndvtBCMl troops of ^|ie^en«ny, who wereooniug nt^oL- 
|»ecte(t)y to aluck Ihe French army^ wbieh was totally unprepared for such 
att event. He was threatened wkh imlaiit death i f he made the least noise ; 
but ondajtnted by the-prospect of iannediati^ and iuevitable destruction, he 
trried oat with all hik' power that the enemy was at hand. On'the aUfra 
thas giveB, Ihe French troops were insUotly nnScF a#na; but the brave 
d'Assas was cut to pieces by his enraced and disappointed opponents. 

Etistace de St. Pierre was one of the six ma^aAimoos citisens of Calais, 
who, aOer the talUng of that pi«oe by por £dward UT. voluntarily •fered 
their lives to appease the rage of the irritated monarch, and to save their 
town from destradion. It ft scarcely necessary to mention, that, 'on tKcir 
arrival in the English camp», their lives were spared at the. ialerce^sioa pf 
the qneeu. T. 

t It is impossible to poseeu vtrtae withont religioni I «llode not to tbe 
theatrical virtnss which procure .os tbe applause of the pablie, by means 
so contemptible ihat they mfght be looked upon as vices. This very heathen 
bave ttirned them into ridkale. Toarii to:whatMarcDS Anrelim says on 
this subject. By vlrioe I inean th« good which we perform for oar bellow, 
treatnrea withoat any hbpe'of reward from them; And- fre^Q^ntly at th* 
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w b tia M origiull]) it wn daigmed to otabltib only i^ 
■pectable ditfioctioiu. Tbe more etiuitable Anatks ba*e 
•tttiched DobUity oaly to pUoe» rendered illtMtrioaa by 
*iitne. An agei tne, i mil, a nek, oliieeti pcnariog 
Mnbilily, ban to tbcm tppetni escluriTely cap^)e of 
peipetiutiog the remembnnce of it In Ana tbere ia not 
k Hi^ acre of bad bol what ■■ iUiutiioiu. Tbe Greeks 
•nd tba Homtnt, who, like >TI the oflier Mttions of tbe 
^Ob^ derived their origin from that part of tbe world, 
and renored to no great distance from it, imitated in part 
the nutoan of our ftnt parenta. But tbe other oatioQi, 

anbHM,wdl>r«itbllilBti> uIiiBiiidiookeuesf Um. And oa ike 

awfnw bImb bt imriri be tugk mil twopcntc ind ^tn Ikcm lo Ac boat. 
■^ tM «Uo klui : Ttk* eve ot him, ni aktUoenr Add >»>h1h< •>»». 
«k«a t e*Be ■ids I wUl riptj Ifate. Wblch uaw ol 
tksuWHMltkborUbliBth*! (til uaniOie tUero 

Te ata I Adl nrebar iddlDi aBjr [CflKltoa. I •hdlTtav abwm, iku 
ik* eillaD «( tbe Suaullu >• nc Hperior ta IbM of (he HCrrahaltr ; (br 
iba^ iki HtiUcBotibi Utter wu the pHlMI, ka ni la KaeBeoirt 
ohUaeilleil by force', ii wu ifcHlutly ueeeHiY ttM (Bnge thoaM be bed 
avB WHU Odd or Diber. Bu the Bimiilua obeyed wlelT ibe InipMM a( 
l»inultr> EU uiion wu tree, uWl bli cHirh; entnllcm. TMtpirable, 
lb*BllbgHlDlbaigml,caMftdi*Bde iB t ln> worde b nullUiide el la. 
alKw iBMnutloBt eo the Heoud of oar daUei. It wosH be ImpaalMe 
nr lBU(lidtbiB lo nbitlluta olben of eqnll vtlM. ReOeel m iB Ibe eli> 
lUBNUHe* a' ibi nlkliiide er Uie ehuluhle SuhuRu. Be drtsn On 
«^Bd( M Ihr RBfinUiHte Du, Kt> Ud upon hli own haiW, (BducenhM 
Hre by MopplB( Bud UavelUng on fKi tbrMEh ■ csihtry inmniled b* raW 
bin. Ha iShb eeavcyi bin to » Ino, proAdM both tar Ae tnCMM Md 
«BUn*intiati)ieuruweT, and conltasM hit JdDrMjrMflidM expMUtc 

"la lU* Mia, alieuly Iob( eatmt^. Die Inallalal' bttll Itan fs add a IM 

iuf H(> whM ta EntlBad ta ■»*> 
bm whg dliAiaM thonaln* b* 
Th^ Mn| preMM, tb* raater 

lad or <i»keH, •srwaM iha vtM. 

I German iTare in ImbMcm daa- 
ir darlBt tt< HTMi ytai^anr, iBd 
B nlBBdered and Mrud. l«»Wi 

ttiiM eanlM |t mi a-ot wttksst aa» 
rrron bar* iiolkcd. area •( 0Mh» 
Ilk dMM, lh« lata Dr. Huter. 
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who ipread over the reit of Eiirope» in which they loog 
waodertd •boot, and who left far l)ehiad them thew 
aodent mononieiita of virtue, preferred leelKiog tlKm in 
the posterity of tlieir great men, and beholding iiviog 
im agCB of then Among their ehildren. ThiSf in my opinion* 
it the reason why the Asiatics have no nobility, and why 
the Europeans have no monuments. 

This iiislioct of the Deity constitutes the ciMirm of our 
most agreeable books. The writers whom we are never 
tired of pemsing, are not those who pftsaess the most wit» 
that is, sneh as abound ia Hiat social reason which lastt 
but for a moment, bat those who are incessantly bringing 
^tovidence into action. Hence it is that Homer, Virgil^ 
Xenophon, Plutarch, Fenelon^ and most ancient writers 
have acquired immortality, and afford delight to readers 
of every nation. For the same reason voyages and trsvtls^ 
though written in general in a style of great simplicity^ 
and decried by a nmntrous class of persons^ who there 
discover an indirect censure of tbemsetvesy an nevertheless 
the most interesting works in modem literature^ not only 
bocause they display new blessings of Nature^ In treating 
of' the fruits and animals of foreign countries^ bat on ac* 
count of the dangers by land and sea which their anthort 
fi«qoently escape, contrary to all human expectatioD. 
Finally, it is because most of onr learned writers devfiatt 
from this natural instinct, that they are so dry and so 
disgusting, and that posterity will prefer Herodotns to 
David Htiime, and the mythology of tb« Greeks to our 
treatises on physics, because we are better fAeased toheinr 
ftbtes of the Deity introduced into the history of man» 
than to i«e human reason mingled with the history of the 
Deity. 

This sublime sentiment excites a propensity to the 
marvellous in man, whose natural weakness would con* 
demn him to creep for ever on the earth of which he is 
formed. It balances within him th^ sentiment of his 
misery, which attaches him to the pleasures of habit, and 

Qq3 
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cktldrM of Men. it iatpiitt wen of genitf by exhibiftiiig 
ittelf to then clothed in eternel attribatei. It presents t# 
the BMitheMatioiiii the ineflfaUe progressioiis of infioitj, 
to the nmsiciftn eocbMituig hanaoiiks, to the historian 
the iniBiortal shftdes of virtuous men. It crestes a Par* 
BMSUi Ibr the poet» w4 m Olympus for the hera It 
enbeUishes the %\aonj 4eyi of the lower cksses of the 
peoplot Amidst the hixvry of Paris» it causes ibe poor 
native of Savoy to sigh after the snow-covered swnmita of 
his nountaias. It tratverses the vast oceao, and summons 
the European sailor fjnom the gdhial cUoms of India to the 
tempestuous shorm of the west* It provides a country Ibr 
the wretched, and excites regret im those who have loat 
DotfMBg. It diffusm over our bowers the charms of kmo- 
oenoe, and over the tombs af ouriithera the hopes of im* 
mortality* It reposm in the midst of tumultuous cities on 
the palaoes of mighty nsooarchi^ and on the august temples 
of Kligion. It firequently fixes its abode in deserts^ and 
attracts to rocks the respect of. the universe. *Tis thus 
that it h« coverad you with .m^ty» ye mine of Gseece 
and Rome, and you to<^ m^ptericxus pyrsmids of £gypt ! 
It is this that we are incessantly seeking amid our restless 
occupations; but whenever it appears in some unexpected 
act of virtue, in any of those circumstances which are 
called interpositions of heaven, or in any of those sublime 
and inefiable emotions which are denominated by way of 
excellence traits of sentiment, its first effect is to produce 
a powerful emotion of joy, and the second is to cause us 
to shed tears. The soul, struck with this divine light, 
rejoices to obtain a glimpse of its heavenly native land, 
and is afflicted at the idea of being exiled from it. 

Oculoi errantibui alto 
Qhk^tU cgeb) Lacem, insemoitqne reperto. 

JEmul,book%» 
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